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EXECUTIVE SUMMARY

Geo-Marine, Inc. (GMI) has completed two phases of the groundwater survey on a major portion of

Carswell Air Force Base (CAFB) located in Fort Worth, Texas, for the Fort Worth District Corps of

Engineers (USACE) under Contract No. DACA63-93-D-00!4, Delivery Order No, 0055. Phase I

included the collection of soil descriptions, groundwater samples, laboratory analyses, and static water

measurenients from 53 pre-determined cone penetrometer locations. The water samples were analyzed

by a fixed laboratory for purgeable halocarbons and aromatic hydrocarbons using Environmental

Protection Agency (EPA) method 8021, and for total petroleum hydrocarbons (TPH) using EPA method

418.1. Phase II included the collection of soil descriptions, groundwater saniples, and static water level

measurements from five bore holes drilled by a conventional truck-mounted drill rig and 199 cone

penetrometer locations. Phase TI utilized an on-site mobile laboratory with the same analytical scheme

as was used in Phase I. During drilling and sampling of the soil borings, the same fixed laboratory used

for Phase I analyzed the water by the same previous methods; soils were also analyzed for purgeable

halocarbons and aromatic hydrocarbons using EPA method 8021, and TPH was analyzed using EPA

method 8015 modified for jet fuel (JP-4).

The purpose of sampling in both phases was to determine the levels and extent of any petroleum

hydrocarbon contamination in the vicinity of the hydrant fueling system, to define the levels and overall

dimensions of the trichloroethene (TCE) plume previously identified in the area during previous phases

of GMI work, to establish groundwater head and gradient, and to describe the sedimentologic framework.

Data obtained during these phases of work have been combined with data acquired during the Air Force

Plant 4 (AFP4) groundwater sampling project done by GMI in 1994. This work defines the extent of the

petroleum hydrocarbon contamination on the majority of the flightline. It also defined the TCE plume

in the north, east, and southern directions, and provided data between the widely spaced monitoring wells

placed on the runway area to aid in the discovery and interpretation of contaminant sources; the outer

limits of the plume were previously defined in these directions (Geo-Marine, Inc. 1992, 1993).

Field work, including soil description, water sampling, and water level measuring, was conducted during

four intervals: Phase I - May 09 through May 18, 1994; Phase II - August 01 through August 25, 1994,

and October 17 through October 28, 1994; and the soil borings - September 13, 14, and 15, 1994. The

soil borings were performed using GMI's truck-mounted drill rig. The penetrometer holes were done
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by equipment and crew contracted from Fugro Geosciences, Inc. (Fugro) of 1-louston, Texas. Proper

decontamination practices were followed for all equipment involved in sampling. Soil samples were

contained in approved jars and retained on ice without additional preservative for transportation to the

laboratory, either on-site or off-site. Water samples were contained in approved bottles and retained on

ice; only those TPH samples that were shipped off-site and the purgeable halocarbon samples that were

shipped to DHL Analytical (DHL) in Austin were preserved with hydrochloric acid. Soil cuttings and

decon water were retained at CAFB in closed barrels prior to being transported off-site for proper

disposal; PVC pipe used for temporary well installation was deconned and is temporarily stored on base

until the Texas Natural Resource Conservation Commission (TNRCC) approval for disposal in an

approved landfill.

Static water level measurements were taken from each sampled site. All sites have been surveyed; water

gradient and direction with reference to ground surface were determined for the locations measured

during this project (1992 and 1993 data not included). The local groundwater direction in the north is

to the east; in the south it is to the east-southeast. These directions are consistent with other data.

Subsurface soils information was obtained at each location. At the soil boring locations, actual soil

samples were examined and described. At the remaining sites, the cone penetronleter recorded physical

parameters while punching the hole, from which soil profiles based on textural changes were derived

mathematically and then plotted. At two locations, holes were deliberately drilled and punched side-by-

side in order to "calibrate' the electronic soil profile to the described one. Cross-sections were derived

chiefly from data collected during this project, but does include some locations from Phase 111993.

Talem, Inc. (Talem) did the analyses on all Phase I work. Analytic work for the five water samples and

five soil samples collected during the soil boring operation was done by Talem with PDP Analytical

Services (PDP) doing only the EPA method 8015 analyses; both labs are USACE-approved facilities.

Analytic work for the remainder of the Phase II samples collected from cone penetrometer holes was done

on-site in a mobile laboratory contracted from DHL, Austin, Texas, also approved by the USACE.

During the sampling process, 257 holes were either drilled or pushed, and 195 water samples were

collected. Duplicate quality assurance/quality control (QAIQC) samples were collected every ten sample

sites for analysis by both the above labs and the USACE Southwestern Division Laboratory (SWDL) in

Dallas, Texas.
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Results for 14 analytes (nine halocarbons, four petroleum hydrocarbons, and TPH) have been received

for 195 water samples and five soil samples plus the trip blanks, rinsate samples, field blank samples,

and duplicate samples included as proper QA(QC procedure. The results indicate the following:

• Groundwater contamination by jet fuel is evident along portions of the fuel hydrant
system on the flightline. Elevated levels of BTEX and TPH are coexistent and
complementary in two of three major areas on the flightline. One of the major plume
areas, the Alert Apron, is defined in each direction for both TPH and BTEX; the second,
the South Apron, is not defined to the southeast near Hangar 1402 for either BTEX or
TPH; the third plume is not defined except to the north; however, previous investigation
in these areas did not include TPH analyses.

• Elevated BTEX components were present on the east side of the base near the truckfill
facility on Knights Lake Road approximately one block in the down gradient direction
from the POL (petroleum, oil, and lubricant) Tank Farm and Flightline Drainage Ditch.
This plume remains open toward Rogner Drive.

• Hydrocarbons, which could not be confirmed by analytical results, were occasionally
detected by smell and/or PID. In some instances groundwater was not available for
sampling.

—

• In the north area the TCE plume has been defined to the north (except at the north end
of the runway), east, and south. The area open to the west is connected to the previously
identified AFP4 plume; the potential exists for one or more additional TCE plume(s) on
CAFB.

• Two other halocarbons (cis-l ,2-DCE and trans-I ,2-DCE) were identified in the sampling
area. Distribution is similar to TCE, but values are generally lower except that
concentration highs are sometimes offset. Perchloroethene (PCE) and vinyl chloride
(VC) were detected in relatively low levels and in scattered locations on the flightline.
PCE was frequently detected during the 1992 Phase I on the golf course.

• Sample areas which overlap data from previous TCE studies do not duplicate sample
results on the golf course; however, the patterns of relative high and low values are
similar. Data obtained along the runway and Parallel Taxiway are comparable to values
detected at most nearby monitoring wells.

• The cone penetrometer was a successful tool in the collection of groundwater over much
of the base; however, the depth of penetration was occasionally limited by dense gravel
layers and stiff clays.

• The use of the electronically generated soil profiles to identify sand and gravel and,
therefore, delineate channels in the subsurface was less successful. Comparisons of soil
descriptions with nearby cone profiles show varying degrees of correlation; however, this
may also reflect the inherent sedirnentologic variations in the area.
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• Groundwater was found to occur in claycy sediments as well as in clean sands which is
consistent with previous observations.

• Groundwater gradient direction measured in the north one-half of the base is to the east,
and in the south one-half of the base groundwater flow is to the east-southeast, which is
consistent with previous determinations. Groundwater gradient can be characterized as
sloping gently over most of the flightline with one exception, a 1,000 to 3,000 foot-wide
trend has a maximum gradient estimated at 0.02 feet per foot.

Additional work could fill in the data gaps and refine both the lateral contaminant distribution and the

vertical sub-surface delineation. Recommendations which could accomplish these objectives include the

following:

• Additional groundwater sampling could move plume boundaries up to 1,000 feet; each
of these areas either has shallow bedrock (above the water table) or has layers
impenetrable to the cone penetrometer; therefore, drilling by conventional drill rig with
hollow-stem augers is advisable around the TPH plume near Building 1050 and to define
both BTEX and TPH east of Hangar 1402.

• Additional groundwater sampling using the cone penetrometer could move halocarbon
and/or hydrocarbon plume boundaries up to 500 feet in at least six different areas; this
should be considered, although it is considered less crucial than the previous
recommendation.

• Simulated mass transport models might help define contaminant migration pathways and
provide information of the number and location of TCE sources.

• Additional soil borings to bedrock with detailed descriptions would aid in defining
bedrock surface, including location of channels cut into bedrock and paleochannel
features, and also refine the use of CPT plots as soil descriptors by providing additional
calibration with actual soil profiles.
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1.0 INTRODUCTION - SCOPE AND OBJECTiVES

The Fort Worth District Corps of Engineers (USACE) contracted Geo-Marine, Inc. (GMI) to perform

two phases of groundwater investigation at Carswell Air Force Base (CAFB), Fort Worth, Texas, under

Contract No. DACA63-93-D-0014, Delivery Order No. 55 and Modification 001 thereto (Figure 1).

This report covers the operations and results of both phases. Phase I field data collection took place May

— 09 to May 19, 1994. The Phase I results were informally presented in a meeting held June 23, 1994,

prior to the initiation of the Phase Il field work. The Phase ii field data collection was accomplished over

two periods: August 01 to August 25, 1994, and October 17 to 28, 1994. The separation was based on

logistical factors only, and data collection would have been uninterrupted had circumstances allowed.

The intent of Phases I and II was to identify contaminants and their lateral extent, to determine locations

of the release(s) of the contaminants, and to consolidate the new information with the data acquired during

previous drilling and penetrometer surveys at CAFB. The overall objective was to develop a

comprehensive picture of the petroleum hydrocarbon and trichioroethylene (TCE) impact on shallow

groundwater at CAFB. All water samples collected were analyzed for nine volatile halocarbons, to check

for TCE and its derivatives, and for benzene, toluene, ethyl benzene, and xylenes (BTEX) and total

petroleum hydrocarbons (TPFI) to check for the presence of fuel.

The two phases were organized differently. Phase I consisted of 53 groundwater sampling locations

placed along an existing hydrant fueling pipeline system which is scheduled for decommission and

replacement. Using a cone penetrometer (CPT), subsurface soils were delineated at each location and

groundwater sampled where present; water samples were analyzed at an off-site laboratory.

Phase II consisted of an additional 199 sample points placed around the Phase I locations to infill,

supplement, and detect the presence of chlorinated solvents and BTEX/TPI-I. During this phase 199 sites

were punched with a CPT rig resulting in the collection of 153 groundwater samples; 136 samples were

analyzed within 24 hours at a mobile laboratory on-site. The on-site analyses allowed prioritization and

redistribution of sample locations in response to analytic results. During the October portion of this

phase, thunderstorms delayed sampling activities such that the mobile laboratory had to leave the site to

meet its schedule elsewhere. Therefore, 17 samples were shipped to the DHL laboratory in Austin.

Phase II also included five soil borings drilled with a truck-mounted rig in areas where dry penetrometer
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Figure 1. Regional location map of Carswell Air Force Base, Fort Worth, Texas
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holes resulted in data gaps. The soils were continuously cored for description, and the water samples

were analyzed at an off-site laboratory for the same constituents as the penetrorncter holes.

Description of soils in the subsurface was done visually for the five soil borings and interpreted from

electronically collected friction and tip resistance data for each penetrometer location. The purpose for

the soils data was to define paleochannels in the sampling areas which would both complement and

— supplement existing sand distribution from well togs and soil borings and identify possible preferential

pathways for the lateral migration of water and contaminants. All punched and drilled locations were

surveyed; total depths and static water levels (SWLs) were measured on the day following the sampling

event so that groundwater gradient and direction could be determined using the survey data. The

subsurface flow direction combined with the current contaminant distribution and the location of potential

subsurface sand and gravel channels should provide predictive information regarding the direction of

future contaminant migration in the shallow subsurface.

3
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2.0 SITE INVESTIGATION HISTORY

Work at CAFB, under the Department of Defense Installation Restoration Program (IRP), was initiated

with records research by CH2M Hill which identified and ranked a number of sites of potential

contamination based on past disposal practices and spill incidents. The subsequent two stages of Phase

II field investigation performed by Radian Corporation (Radian) were conducted at the 11 sites at CAFB

deemed to present a hazard to the environment and/or human health (Radian 1986); the second stage

emphasized four of the sites located in the flightline area of west-central CAFB (Radian (1991).

Concurrently, Hargis & Associates (H&A) in conjunction with their investigative work at Air Force Plant

No. 4 (AFP4) drilled 12 monitor wells on either side of Taxiway 197 in the flightline portion along the

west side of CAFB (Hargis & Associates 1983, 1989). Investigative work by Radian and H&A resulted

in the installation of numerous monitor wells on CAFB and AFP4. In July 1991, quarterly sampling and

analysis of selected monitor wells began across both AFP4 and CAFB; this program included a

comprehensive sampling round in June 1993 (Jacobs Engineering Group, Inc. [JE] 1993). Other recent

work has included the development of remediation systems, including the construction of water treatment

plants and installation and samp]ing of extraction wells on both CAFB and AFP4 (International

Technology Corporation [ITCI 1993); continued quarterly monitoring of various wells by JE; two phases

of AFP4 TCE plume delineation, strati graphic information, monitor well installation and sampling (Geo-

Marine, Inc. 1992, 1993, 1994a, 1994b); and a compilation of TCE plume data collected to date

(Environmental Science and Engineering, Inc. [ESE] 1994).

2.1 Previous Geologic and 1-fydrogeologic Studies at Carswell Air Force Base

Unconsolidated surficial deposits at CAFB consist of alluvium with floodplain and Iluviatile terrace

deposits. These deposits constitute the "Upper Zone" which lies unconformably on the Cretaceous-aged

Goodland and Walnut Formations (Fms), the local limestone and shale bedrock, respectively. Where the

Goodland and Walnut Fms are continuous, they form an aquitard between the Upper Zone and the

underlying Paluxy aquifers (Radian Corporation 1991). In the "window area" at AFP4, the Walnut Fm

is either absent or thin enough to allow leakage from the Upper Zone to recharge and contaminate the

upper Paluxy sand (Hargis and Associates 1989). Monitor well data are more sparse on CAFB; the

Paluxy appears to be continuously protected by intervening bedrock.
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Alluvium thickness is variable, but seems to range from as little as ten feet to as much as 40 kct. In

very general descriptive terms, the top five to ten feet are silt and clay with variable amounts of sand and

gravel. Below this, sand and gravel gradually dominate with depth, and grain size increases.

Paleochannel features appear to have eroded into the bedrock with basal deposits of gravel-sized limestone

and shell fragments common. The bedrock has been described as being irregular locally, which is typical

of an erosional surface modified by fluvial processes (Radian Corporation 1991).

Monitor well distribution at CAFB is irregularly spaced and far less comprehensive than at neighboring

— AFP4; it consists of a north-south strip of 12 H&A wells along the west side, 18 Radian wells clustered

near Landfills No. 4 and 5 (LFO4 and LFO5) and Fire Department Training Areas No. 1 and 2

— (designated by IRP site numbers FTOS and FTO9) on the edge of the golf course, eight ITC wells along

White Settlement Road, and nine GMI wells widely spaced from the golf course to the shore of Lake

Worth. However, Phase II of the GM! TCE plume delineation by CPT data included measuring SWLs

and surveying ground surface (GS) elevations so that degree and direction of shallow groundwater

— gradient could be determined (Geo-Marine 1993). Gradient direction varies locally, but is consistent with

other information and shows direction of flow to be to the east or southeast, which is away from Lake

Worth (borders CAFB on the north) and toward the Trinity River (borders CAFB on the east).-
2.2 History of Hazardous Waste Investigations

Investigations of shallow (i.e., unconsolidated) subsurface conditions at CAFB have been ongoing since

the early 1980s. The first phase of work included a records search to identify waste disposal activities

and sites with the potential to impact groundwater. Twenty-two identified disposal and spill sites were

then assessed, based on the nature of the hazardous material(s) involved, the environmental setting, the

migration potential, and the disposal practices, and ranked in order of importance (Radian 1986). Ten

sites were designated as not of significant concern, one was located off-site (weapons storage area), and

the remaining 11 underwent additional delineation in order to characterize the contamination and

determine movement and environmental consequences (Figure 2). Four of the sites near the flightline

along the west edge of CAFB subsequently underwent remedial investigation to specifically document the

contaminant plume (Radian 1991). These sites include LFO4, LFO5, waste burial area (WPO7), and

FTO9. Both of these Radian investigative stages plus work by H&A included the installation of monitor

wells for data collection over time, as well as soil borings which underwent a single sampling and water
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ite Areas:
1 Landfill No. 1 ILFO1)
3 Landfill No. 3 (LFO3)
4 Landfill No. 4 (LFO4)
5 Landfill No. 5 (LFO5)

10 Waste Burial Area (WPO7)
11 FDTA No, 1 (FTO8)
12 FDTA No. 2 (FTO9)
13 Flightllne Drainage Ditch
15 Entomology Dry Well
16 Unnamed Stream
17 POL Tank Farm

Figure 2. General location map of the potential hazardous waste sites identified during the
Installation Restoration Program at Carswell Air Force Base
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level measuring cvenL Early studies on CAFB identified chlorinated solvents (TCE and its derivatives)

and various petroleum hydrocarbons (jet fuel and gasoline) in both the soil and water. However, at the

completion of work by Radian and by H&A, neither the sources nor the lateral extents of contamination

had been delineated.

2.3 Quarterly Groundwater Monitoring Program

Since October 1991 JE has performed the quarterly groundwater monitoring activities on selected wells

at AFP4 and CAFB to aid in the remedial action plan by delineating both gradient direction and

contaminant concentrations, as well as tracking movement of contamination. The objectives are to

monitor changes in groundwater quality in the Upper Zone and Paluxy aquifers, map contaminant plumes,

assess the potential for movement of plumes across AFP4 and CAFB boundaries, monitor changes in

water table levels, check for free product and measure its thickness, monitor water quality in White

Settlement municipal drinking water wells, and detect contaminants seeping into surface waters (Jacobs

Engineering 1991).

In May and June 1993 all accessible wells on both CAFB and AFP4 were sampled together for the first

time (Jacobs Engineering 1993) so that an accurate picture of groundwater contamination at a single point

in time could be established across the entire area. Approximately 35 of the sample points were located

east of Runway 130N; these included 15 I-1&A wells along the runways, eight associated with LFO4,

seven associated with LFO5, and two each with FTOS and FTO9. Eleven of the wells fall within the

1992-1993 GMI Phase I or II areas of the earlier TCE investigation; the rest are within the 1994 Phase

I and II fuels project area.

The monitor well data do not match GMI results precisely even where a well and a penetrometer hole

are close to each other; however, they are generally consistent to the extent that they do not alter plume

boundaries, where defined, and they maintain the distribution of relative concentration highs and lows.

Absolute values are a function of sample location, soil texture, laboratory technique, collection and

transportation methods, time lapse to analysis, temperature and pressure, moisture level, etc., and are

not expected to replicate exactly. The total number of sample Sites was 262, and it included 247 monitor

wells, seven production wells, and eight surface water sites.
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The latest round of quarterly sampling (done in May 1994 and reported in July 1994) included four H&A

monitor wells located along the west edge of the Phase II sampling area plus a fifth well in the north part

of the flightline (Jacobs Engineering Group Inc. 1994). The data from the four wells within the Phase

11 sampling area are all consistent with their neighboring penetrometer location results and also consistent

over time; however, the fifth well to the west (closer to AFP4) has shown a general decrease in

halocarbons since July 1992 in the five sets of analytic data collected since July 1992.

2.4 USACE Hydrant Fuel System Subsurface Investigation

In 1990 routine tightness testing identified a section of the hydrant fueling system pipeline near Spot 35

which was not intact. It was removed from the system at that time; fuel seepage was observed in a pump

pit in the immediate area. Spot 35 is within the GMI Phase I area closest to site GMII8-37P. Subsequent

initial and follow-up investigations consisted of the installation of nine borings with three converted to

monitor wells in 1990 and an additional ten monitor wells in 1991 (U.S. Army Corps of Engineers 1992).

The data points are clustered around Spot 35 in an area with an approximate radius of 500 feet. Soils

were sampled from all the borings and wells for analysis for TPH and BTEX. Water from the wells was

also sampled for BTEX and TPH with TCE added as an analyte in the September 1992 sampling round

(the most recent reported). The analytic data, coupled with hydraulic gradient as determined from

groundwater elevations, suggest that the leak initially identified at Spot 35, which precipitated this

investigation, cannot account for all of the observed contamination.

2.5 Previous GM! Investigations (1992-1993)

In 1992 and 1993 GM! performed two phases of a sample collection and analysis program designed to

identify the extent (including down gradient boundary) boundaries of the TCE plume previously identified

on CAFB from monitor well information (Figure 3). The project area extended throughout CAFB.

Water samples and subsurface descriptive information were collected from 230 locations using a

penetrometer and from an additional five locations using a conventional drill rig. The first 90 locations,

from which 37 samples were collected (Phase I), plus water from three of the five soil borings were

analyzed off-site for purgeable halocarbons using Environmental Protection Agency (EPA) approved

method 8010. The remaining 140 locations (Phase II), from which 94 water samples were collected,

were analyzed on-site at a mobile laboratory for volatile organics using EPA-approved method 8021.

8
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Index map of former GMI project areas including projected area of sampling for the
Hydrant Fueling System project
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Method 8021 analyses include B, T, E, and X in addition to the halocarhons (TCE arid derivatives)

determined in Phase 1. BTEX was added to scope requirements because Phase II locations included areas
— with the potential for fuel contamination from various sources.

The objectives of the two phases were to determine the overall dimensions and extent of the known TCE

plume; to identify petroleum hydrocarbon contamination of the groundwater from jet fuel and/or diesel

and/or gasoline; to determine groundwater gradient and direction; and to define channels of sand and/or

gravel which might serve as preferential migration pathways for groundwater and associated
hydrocarbons, both as free product and in solution.

The results showed the TCE plume edge defined to the east and north; therefore, the plume has not

impacted Lake Worth, and it has not migrated off-site. The southern edge also appears to be defined,

although a number of holes in that area were dry at the time of the survey. The TCE plume was not

defined to the west by this previous work. Locations with BTEX results were limited to a small area on

the east side of CAFB where the BTEX boundary is not defined to the east. Other data elsewhere in the

project area suggest that BTEX analyses were insufficient to identify petroleum hydrocarbons, and so

TPH analyses were added to the scope for the current work addressed in the body of this report.

Groundwater gradient directions varied somewhat locally, but in general were to the east and southeast

which is toward the Trinity River and away from Lake Worth; this was consistent with other earlier

observations. Soil columns, as defined electronically during cone penetration, differentiate between sand,

silt, clay, and mixtures. These profiles do not show well-defined channels, but rather an intermittent

layer of relatively coarse sedimentation resting on the bedrock. It is presumed to provide a preferential

pathway for fluids which reach this level. At the end of the Phase I and II TCE (with limited BTEX)

delineation it was concluded that (1) the penetrometer was a more successful tool in the northern part of

CAFB because of a more consistent groundwater presence; (2) the on-site laboratory provided valuable

flexibility for plume delineation; (3) the electronically generated soil profile did not specifically and

reliably identify water bearing horizons; and (4) information gathered to date could not unequivocally

determined if CAFB had a TCE source in addition to those already identified from AFP4.
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3.0 FIELD PROCEDURES

3.1 Introduction

For Phase I, the USACE supplied a site map of the sampling area along the hydrant fueling system with

53 sarnp]ing locations identified. These locations were chosen by the USACE and strategically placed

on a field map in the hydrant fueling system area to screen the area for petroleum hydrocarbon

contamination (Figure 4). Prior to the initiation of any field activities a pre-work meeting was held for

personnel from USACE, Base Conversion Agency (BCA), GMI, and various CAFB personnel (Appendix

A - Meeting Notes and Records of Communication). The purpose was to resolve any questions or issues

related to the scope of work, initiate utility clearance, clarify flightline training schedule and impact, and

generally enhance communication between the participants. For Phase II GMI recommended 150

sampling locations as a portion of the presentation of the Phase I data made on June 23, 1994, to

USACE, BCA, and EPA personnel. During the presentation 209 sample sites were finalized by mutual

agreement.

The specific sample sites were located by GMI personnel using a compass, measuring wheel, and known

mapped points for reference. Mr. Alan Flolo of the BCA coordinated the utility clearance efforts of base

personnel, public utilities, and private companies for each location in both phases.

Sample analyses were handled differently for the two phases, while subsurface data and groundwater

collection using a CPT were essentially the same, except for the five, conventionally drilled soil borings

which comprised part of Phase II. Sample and data collection using a penetrometer rig was subcontracted

to Fugro Geosciences, Inc. of Houston, Texas, for both phases. A hydraulically driven steel probe (a

CPT) was used to penetrate the unconsolidated surface material to point-of-refusal and to collect sleeve

friction and tip resistance data from which the soil profiles were derived, Water samples from Phase I

were transported to Talem, Inc. (Talem) of Fort Worth, Texas, a USACE-approved laboratory, while

DHL Analytical (DHL) of Austin, Texas, also USACE-approved, maintained a mobile laboratory at the

site during Phase H. Water samples were transported to each laboratory in 40-milligram (mg) glass VOA

vials on ice with no other preservatives and in amber one-liter bottles. The one-liter bottles were treated

with hydrochloric acid to lower the pH to 2 for transportation to Talem; acidification was not deemed

11
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Figure 4. Phase I penetrometer locations and Phase II soil borings in area of hydrant fueling system 
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necessary for the samples analyzed by DHL on-sitc. Soil samples from the boreholes were transported

to Talem in 8-ounce glass jars on ice without other preservative.

The sofl borings were drilled using a conventional truck-mounted drill rig. Descriptive soil information,

soil samples, and water samples were collected from the five soil borings by GMI personnel. Water was

sampled using a 1 .5-inch diameter 35-inch long teflon disposable bailer. The soil borings were located

in areas where penetrometer holes from Phase I had been dry, but soil odor and/or appearance suggested

contamination. The visual soil descriptions were used to "calibrate" the electronically derived soil

profiles from the dry penetrometer sites nearby.

One-inch diameter PVC pipe with screen was set temporarily in each penetrometer hole and one- or two-

inch diameter PVC pipe with screen was set in each soil boring, so that SWLs and total depths could be

measured the next day. Ground surface location and elevation of each hole were surveyed by Brittain

& Crawford of Fort Worth, Texas.

Drilling equipment, penetrometer components, and sampling bailers were decontaminated between each

station. All wash water was collected in 55-gallon drums on site for later treatment and proper disposal.

Drill cuttings from the soil borings and cored material not used for samples were stored and subsequently

disposed of in a like manner. Following water level measurement, the temporary casing was pulled from

each hole and the holes were grouted to the surface. All dry holes were also grouted to the surface. The

PVC casing was cleaned pending proper disposal.

All groundwater samples were analyzed for purgeable halocarbons (EPA method 8021) and for TPH

(EPA method 418.1). Talem performed the analyses within the regulated holding time, while DHL

personnel performed the same analyses in the mobile laboratory with results available within 24 hours

of sampling. Rinsate samples were taken for analysis every 20 sample locations. Trip blanks were

prepared each day samples were transported to a laboratory. Duplicate samples and field blanks for every

10 sampled sites were collected and shipped to USACE Southwestern Division Laboratory (SWDL) in

Dallas, Texas, as a quality assurance sample as well as to the regular laboratory (Talem or DHL). All

soil samples were analyzed by Talem for purgeable halocarbons (EPA method 8021) and for TPH (EPA

method 8015 modified).

13
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A Safety, I lealth, and Emergency Response Plan (SHERP) was developed and submitted to the Fort

Worth District USACE for approval by an industrial hygienist prior to the commencement of Phase I field

activities, The SHERP was subsequently revised to include the conventional drilling activities which were

not a part of the original SOW. A OMI safety officer was on site at all times to convene safety meetings

as needed and to assure compliance with the SHERP. Breathing zone air was monitored for organic

vapors using an organic vapor analyzer (OVA or HNu) instrument at each sampling site following

penetration and emplacement of the temporary casing.

3.2 Sample Site Location and Utility Clearance

Phase I sample site locations were marked as closely as possible to the locations designated on the map

supplied by the USACE; Phase II sites were marked from the map developed by GMI and approved by

USACE personnel. The five soil borings were located within the Phase I project area near the south end.

Permanent structures such as roads, buildings, and some fences were used as reference marks.

Obstructions such as restricted areas, utilities, streams, and structures resulted in deviation from the

original layouts. Both phases had locations in grass, asphalt, and concrete-surfaced areas, Individual

locations were flagged and labeled with two-foot high ½" by 2' wooden stakes (dirt and grass) or marked

on ground surface with brightly colored spray paint (concrete and asphalt). In Phase Ii a surplus of

approximately 60 locations was marked for utility clearance to cover the possibility of non-clearance,

shallow subsurface obstructions, difficulty with site access, and to permit tracking of the plume in

conjunction with the immediate laboratory results from the mobile laboratory. All sample locations were

subsequently surveyed, so that accurate maps and subsurface diagrams could be prepared.

The SOW specified 53 locations in Phase I and approximately 150 additional sites in Phase II. The SOW

was modified during Phase 11 to include an additional 59 locations plus five soil borings. Of the 209

penetrometer locations, 204 were subsequently staked for clearance for Phase II. All of the Phase I and

most of the Phase II sites were on the flightline, requiring special training for all GMI, Fugro, and DI-IL

personnel. Available roads, driveways, parking lots, and runways provided ready access to all sites and

minimized the potential for surface damage. The 204 Phase II locations were divided into five priority

areas to aid in efficient utility clearance.

14



The five bore hole locations at the south end of the Phase I area duplicate five of the dry Phase I

penetrometer sites, namely GMII8-03P, GMI18—04P, GMII8-06P, GMJI8-07P, and GMII8-12P (see

Figure 4). These locations were along the edge of the flightline.

Utility coordination and clearance were handled through the office of Mr. Alan Flolo of the BCA.

Utilities included fuel pipelines, water, sanitary sewer, storm sewer, gas, communications, and electricity.

Where appropriate, subsurface utilities were located with colored flags and/or lines spray-painted on the

ground surface. During both phases no subsurface utilities were damaged by either the drill rig or the

penetrorneter.

3.3 Cone Penetrometer Locations

Hole penetration and data and sample collection were conducted by equipment and personnel from Fugro

(Appendix B). The patented 10-ton buggy- or truck-mounted CPT system is hydraulically driven with

a maximum pushing force of 20 tons. The probe is two inches in diameter and has a stainless steel

friction cone at the tip equipped with an array of load cell sensors. It is driven into the ground at a

constant rate of two centimeters per second (cps) which can penetrate most soils and some soft weathered

rock. Probe refusal and instrument response generally indicate fresh bedrock or a large, hard pebble.

The cone and pipe are removed and one-inch diameter PVC casing with a five-foot screened interval at

the base temporarily installed for immediate water sampling and later SWLmeasurement. The casing

is removed, usually the next day, and the hole grouted to the surface.

3.3.1 Subsurface Delineation

The patented Fugro friction cone measures two physical parameters, friction against the sleeve of the

probe and resistance against the tip, while pushing through the soil column to bedrock. These two

parameters are digitally collected and soil types, primarily defined by grain size(s), are interpreted from

the ratio of friction to tip resistance following the Campanella-Robertson classification (Appendix C).

At the five borehole locations, both visual and electronic soil descriptions were available so that the

electronic curve could be compared with and standardized against the distribution of soil types commonly

present in the CAFB area. The interpreted soil profiles are used to trace soil types and boundaries across
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the project areas, especially the presence of relatively permeable layers and possible paleochannels which

might provide preferential migration pathways for groundwater and contaminants.

3.3.2 Water Sampling

When total depth (TD) was reached, the probe and pipe were pulled out of the hole. If water was

encountered, it was sampled immediately following the emplacement of the screen and casing using a

small diameter bailer. If the hole was bottomed on bedrock and was initially dry or only moist, it was

sampled at the time of SWL measurement the next day, provided sufficient water had accumulatedin the

interval. If still dry, the hole was designated "dry" and plugged. Occasionally sufficient water

accumulated in a "moist' hole overnight for sampling; however, initially dry holes invariably remained

"dry'.

Water samples were checked for color, odor, and turbidity and then emptied directly into 40-mi VOA

glass vials and one-liter amber glass jars used to transport the samples to the laboratories. Glass vial

samples were sealed only after an undisturbed meniscus was visible. Following capping, each vial was

carefully checked for bubbles; if any were found, the sample was retaken. One-liter glass bottles were

not completely filled; pH was adjusted to 2 using hydrochloric acid only for the samples transported off-

site. Talem did the analyses off-site within the regulated holding time of 14 days (Phase I), and DHL

did the analyses on-site within two to 24 hours of sampling (Phase II) with the sample refrigerated in the

interim. Both DHL and the USACE SWDL analyzed duplicates and field blanks taken for every ten

samples and rinsate blanks every 20 samples. Trip blanks accompanied every shipment of water samples.

Each sample was individually labeled as to site designation, date, time, sampler, and methods and sealed

in the field. Samples were immediately stored in ice-filled coolers for transportation to the laboratories;

samples were usually delivered to DHL within two hours of being collected and to USACE SWDL within

one day of collection. Chain-of-custody forms were prepared for all samples noting time and date of

sampling with continuous custody documented by signatures with date and time. Copies of the forms are

included with the analytic results in Appendix D. Sample designations for Phase I were constructed using

the site name with 1, 2, or 3 on the end, meaning normal sample, Talem duplicate, or regulatory

duplicate respectively; for a duplicate at location GMI18-62P, the sample number is GMI18-622. Sample
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designations for Phase H were constructed using the site name without the final P; duplicate samples were

indicated with a D on the end of the number.

3.4 Sample Analyses

Per the SOW, all water samples were analyzed using EPA methods 8021 for volatile organics and 418.1

for TPH; all soil samples were analyzed using EPA methods 8021 for volatile organics and 8015 modified

for extractable hydrocarbons JP-4. EPA method 8021 is a gas chromatographic (GC) method which can

— identify a large number of analytes, including TCE and its degradation products, as well as BTEX. EPA

method 418.1 uses an infrared (IR) spectrophometric method for total, undifferentiated non-halogenated

hydrocarbons. EPA method 8015 modified for JP-4 is a GC method which will give the total amount

of non-halogenated hydrocarbons of a specified range of carbon chain length C10 to C16, but not the

individual compounds. Halogenated solvents and hydrocarbons (fuels) have both been identified as

groups of compounds of concern in the area. In particular, TCE, its breakdown product vinyl chloride

(VC), and benzene, an indicator of both jet fuel and gasoline, are proven carcinogens (Proctor et al.
—

1989). All sample preparation and analyses were done within the maximum allowable holding time of

14 days (seven days for unpreserved volatile organic compounds [VOCs]).

3.5 Static Water Level Measurement and Hole Closure

One-inch diameter casing with five feet of screen at the base was placed in each penetrometer hole. The

casing was often emplaced through the drill stem (GMF casing). The tops of the casing were temporarily

closed with a slip-on cap to prevent accidental placement of foreign material into the hole. The following

day the holes were visited, and both sounding depth and SWL measured from ground surface with a Well

Wizard Water Level Meter Model 6000 wherever water was present. Using the survey data for locations

and surface elevations, the elevation of water across the project areas was determined (see Section 4.3).

3.6 Soil Boring Operations

The five bore holes were drilled by GM! using a truck-mounted Simco model 2800 drill rig with 7-518'

outside diameter hollow stem augers. The holes were drilled to bedrock, identified by auger refusal and
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visual identification of liniy shale. In order to measure SWL, 2-inch schedule 40 Pvc pipe was

temporarily installed with ten feet of screen at the base of each hole. Casing was removed and each hole

grouted to surface within 24 hours following sampling and the measurement of TD and SWL. Core

barrels and drill steni were decontaminated between each use, and the water level indicator was deconned

— between each location; disposable 1.5-inch teflon bailers were used for sampling. Drill cuttings and

decon water were collected and drummed. The drums were labeled and stored inside a fenced area south

of White Settlement Road at the former radar station as specified by Mr. Alan Flolo of the BCA, pending

analysis and appropriate disposal.

3.6.1 Soil Descriptions

—

The five borings were cored continuously, so that cored samples could be described in detail (Appendix

E). Descriptions included primary and secondary soil textures, color, mineralogy, roundness, sorting,

cohesivity, and plasticity. The soil logs also recorded sample recovery, depth to water, hard layers

—
encountered while drilling, drilling parameters, photo-ionization detector (PID) readings, odors, and other

unusual features. Penetrometer logs were previously generated at holes GMI 1 8-07P, GMT1 8-06P,

GMI18-03P, GMI18-04P, and GMI18-12P, respectively, which directly offset the soil borings. This

provided a basis for comparison between the electronic soil profiles generated by Fugro at each of the

five penetrometer sites with visual description of the same soil column.

3.6.2 Soil Sampling

Following description, each five-foot cored interval was field-screened at six-inch intervals with the HNu

model P1101. The interval with the highest reading was put in an air-tight plastic bag and placed on ice

for later comparison with cored intervals elsewhere in the soil section. At the hole's TD, the sample with

the highest HNu reading was placed in two 8-ounce glass jars with teflon sealed lids for analysis for

volatile organics using EPA method 8021 and for TPH using EPA method 8015 modified (extractable

hydrocarbons - JP4). If any hole had been dry preventing the collection of a water sample, a second soil

sample would have been collected from directly above bedrock; however, water was encountered in each

of the five borings during drilling. The jars were filled completely so that no head space remained, and

the soil was subjected to as little disturbance as possible.

18
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Each sample was individually labeled as to site designation, date, time. sampler, and methods, and sealed

in the field with custody seals. No preservatives were used on the soil samples other than cold

temperature. As with the Phase I and II penetrometer hole water samples, chain-of-custody forms were

prepared for all samples noting time and date of sampling with continuous custody documented by

— signatures with date and time. Copies of the forms are included with the analytic results in Appendix D.

Talemperformed the' 8021 an.lyes, and PDP, Houston, Texas, performed the 8015 modified analyses.

Sample designations were constructed using the sample location (e.g., 5B) plus the depth.

3.6.3 Water Sampling

Following drilling, two-inch PVC casing with ten feet of screen at the base were placed in each hole.

Water was allowed to reach static equilibrium and sediment to settle out overnight. Sampling procedures

—
were identical to those used for the Phase I and II penetrometer holes except the larger diameter casing

allowed the use of a one-inch disposable bailer, and three rather than one 1-liter amber glass jars per

location were required for TPH analyses to meet laboratory QA/QC requirements. SWL was measured
—

immediately before sampling. Water samples were checked for color, odor, and turbidity. Forty-

milliliter glass vials, used for volatile analyses, were sealed only when an undisturbed meniscus was

visible, and following capping, each vial was carefully checked for bubbles. Talem performed EPA

method 8021 and method 418.1 analyses; both Talem and the USACE SWDL analyzed duplicates taken

from one of the wells.

As with previous water samples, each was individually labeled as to site designation, date, time, sampler,

and required analyses, and sealed with custody seals in the field. Samples in glass vials were immediately

wrapped in bubble wrap to protect from breakage and stored in ice-filled coolers for daily transportation

to the two laboratories. At laboratory recommendation and with USACE approval, no preservative other

than ice was used for the volatiles sample while the TPH samples were adjusted to a pH of 2 using

hydrochloric acid. Chain-of-custody forms were prepared for all samples noting time and date of

sampling with continuous custody documented by signatures with date and time. Copies of the forms are

included with the analytic results in Appendix D.
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3.7 Quality Assurance/Qua! i ty Co iu ml

Field procedures were carried out in a systematic manner by trained, experienced, and properly equipped

individuals to assure consistency in data collection. Breathing zone air measurements, done at each

sample location for the protection of the crew, were performed at the same point in the data collection

sequence by a GMI employee; PID monitors were used, either an HNu model P1101 or an organic vapor

monitor (OVM) Thermo Environmental Instruments (TE) OVM model 580 PID. The equipment was

calibrated each morning, and the zero point was checked frequently during the day. Field activities are

described chronologically in a complete field notebook maintained on site at all times. A copy of the

field notebook is included as Appendix F.

3.7.1 Sampling

—
Rinsate samples for the three laboratories were prepared at a frequency of one per 20 sampled sites by

collecting deionized (DI) water used for the final rinse of the sampling bailer decon procedures. For the

soil borings, one rinsate sample was collected from the DI water used as the final rinse for deconning

the core barrel. Each cooler of samples transported to any laboratory which included a water sample to

be analyzed for volatile organics and a trip blank, which was prepared using DI water tested and

approved by the lab, and transported in the same type of 40-mi glass vials under the same conditions as

the field-collected samples. Field or ambient condition blanks, which test for airborne contaminants

present during sampling, were collected every tenth volatile organic water sample, using DI water.

Duplicate samples were collected every tenth sample of either water or soil; one sample was analyzed by

the USACE SWDL per the SOW; a pair of samples was submitted either to Talem or PDP off-site, or

to the DHL mobile laboratory.

3.7.2 Analytic

Documentation of QAIQC procedures for each laboratory, as required by the SOW, are included with

the analytic results in Appendix D.
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3.8 Decontanii nat ion

— All equipment which came in contact either with soil or groundwater, and therefore had the potential to

be contaminated, was decontaminated between each sample station to avoid cross contamination. Cone

tips, protective steel casing and steel well screen sections, augers, core barrels, non-disposable bailers,

water level indicators, and hand samplers such as trowels were cleaned with hot water and alconox, an

approved detergent. New PVC screen was used in each penetrometer hole for sampling and SWL

measurement. Used PVC pipe and screen was deconned per Texas Natural Resource Conservation

— Commission (TNRCC) directives prior to disposal. All wash water was retained in closed and labeled

55-gallon metal drums at CAFB in the fenced area at the former radar station south of White Settlement

Road.

Other cross contamination-minimization precautions included: (1) the use of disposable surgical gloves

by those handling the sample and (2) grouting all holes as soon as possible after the temporary casing had

been pulled in order to protect other horizons from possible exposure to contaminated groundwater.

3.9 Disposal

Following the SOW all solid and liquid waste, including drill cuttings, excess sample, and decon water,

generated during both phases has been placed in 55-gallon drums and temporarily stored at CAFB in a

locked and fenced location specified by Mr. Alan Flolo of the BCA; this did not include the PVC pipe

used for temporary casing. The pipe was decontaminated and transported at the close of the field phase

to a hangar for storage until proper disposal following TNRCC directives. The drum inventory included

six drums of soil cuttings from the soil borings, three drums of wash water from the decon operations

associated with the five soil borings, one drum of used crushed sample jars, one drum containing the

sampled groundwater, and 27 drums of wash water from the decon operations associated with the

penetrometer sampling sites.

3.9.1 Soil Boring Cuttings

The contents of six drums of soil was disposed at the soil stockpile near Building 20 on base. The

stockpile, for non-hazardous waste soil only, stores waste soil until it can be landfarrned. The drums
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were sampled on November 18, 1994, and analyzed for the eight RCRA metals (total metals); this

completed the required analyses as others were previously done during drilling and sampling. The

analytical results from the drums of soil were reviewed by Mike Botwin, Environmental Engineer for the

BCA. Mr. Botwin gave GMT permission on December 19, 1994, to dispose of the waste soil generated

during the soil boring operations. On December 20, 1994, Hubert H. Thompson of GMI transported the

drums of soil from the drum storage area (LFO4) to the soil stockpile, emptied the drums, and

decontaminated the drums with a steam-pressure washer. No Hazardous Waste Manifest documentation

was required. All available documentation, i.e., Records of Communication, lab analyses, and field log

book are included in Appendix G.

3.9.2 Decon Water

The contents of 15 drums of decon water were sampled for analysis by Mr. Tony Mills of GMI.

Analyses for TPH, BTEX, and halogenated were done by DHL on August 18 and 23, 1994. Results

indicate the drums of decon water are free of TPH and VOCs. The unsampled drums are presumed to

be part of the same waste stream and therefore considered to have characteristics similar to those

sampled. A total of 30 drums will be treated and properly disposed of by a TNRCC approved disposal

contractor. At present, disposal efforts is awaiting approval from the BCA.

3.10 Safety, Health, and Emergency Response

Prior to the initiation of the Phase I field activities, a SHERP was prepared for approval by USACE

industrial hygiene personnel to cover the penetrometer field activities of both phases. The SHERP

addressed the subjects of designated safety personnel, required/recommended personal protective

equipment (PPE), breathing zone monitoring procedures and allowable limits, characteristics of

anticipated contaminants (including the Material Safety Data Sheets [MSDS]), and applicable certifications

for field personnel. The SHERP also included plans to be used in the case of an emergency including

key names and phone numbers, directions to the nearest hospital with appropriate care facilities, and

reference to the hospital route map, a highlighted copy of which was kept at all times in each vehicle.
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One of the results of the presentation of the Phase I penetroineter data on June 23, 1994, was the addition

of five bore holes for data infill. Drilling operations had not been included in the original SHERP, so

relevant sections were revised to address potential hazards associated with this additional task.

Prior to the initiation of each phase of penetrometer sampling and the soil boring, a site safety meeting

was held and attended by all field personnel to discuss pertinent safety issues and assure that all members

had reviewed the SHERP and were familiar with the hospital route. Additional safety issue discussions

were convened by the Site Safety Officer on an "as needed basis" and in response to concerns expressed

by any member of the field crew. A copy of the SHERP, including revisions, is included as Appendix

H.

The breathing zone air was monitored at each sample location for volatile organics for the protection of

the field crew and others in the area. The instrument used was a PID, either 1-INu model P1101 or a TE

OVM model 580, both of which measure total organic vapors. Although neither specifies compounds,

elevated readings would provide an indication of possible concern. The decision of whether or not to

instruct the crew to use air purifying respirators (APR) with chemical filter cartridges would be made by

the Site Safety Officer. All field personnel had APRs available during the sampling phase of the project;

only once was their use warranted when the OVM readings in the breathing zone exceeded the designated

action level. This occurred at location GMI18-184P where volatiles were detected during groundwater

sampling. Since the breathing zone readings did not exceed 20 parts per million (ppm), the sampler

chose to remain on-Site and use his APR for the duration of the sampling rather than evacuate.

Flightline training at CAFB is required for any person working on or near any of the runways or

taxiways. This training includes an illustrated lecture and a tour of the areas under the jurisdiction of this

training. The key elements of the training are: (I) always display the card and the flag or beacon

distributed at Base Ops check-in, (2) aircraft always have the right-of-way, (3) posted speed limits are

strictly enforced, (4) red lines painted on the pavement indicate restricted areas and are not to be crossed

by either individuals or vehicles except at designated crossing points, and (5) radio the tower to request

clearance to proceed across taxiways and runways in designated areas. GMI, Fugro, and DHL staff

members who worked on the nightline section of the project underwent this training and received

necessary clearance.
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4.0 DISCUSSION AND INTERPRETATION OF FINDINGS

4. 1 Introduction

Five soil boring locations and 252 CPT locations were accessed in two phases (I and II) to collect water

samples, soils information, soil samples, and groundwater elevations; a]l data locations are plotted on

Map 1. The soil borings directly offset dry penetronleter locations in order to collect water samples and

to calibrate the derived soil profiles with the observed local soil section. At each sample station the soil

profile from ground surface to point of penetrometer or auger refusal was recorded and, where water was

encountered, a sample was collected and the SWL measured. In addition soil samples were collected

from the borings.

Water samples from the five soil borings and 190 penetrometer locations (Table 1) were submitted for

laboratory analyses using EPA methods 8021 and 418.1; soil samples were analyzed using EPA methods

8021 and 8015 modified (Tables 2, 3, 4, 5, and 6). Water was not encountered at the other 62

penetrometer sites. Real-time data provided by the on-site laboratory for the Phase Ii penetrometer

locations permitted several initially staked sample sites to be moved to the northwest corner of the project
—p

area where the plume boundary was not initially defined. In addition four sites staked near building 1651

were eliminated because the plume boundary had already been established in that area. One other site,

located at the south end of the parallel taxiway, was omitted since bedrock outcrops near the location.

The depth of soil to bedrock at several other locations in that area ranges from one to three feet.

EPA method 8021 supplies analytic results for 18 purgeable halocarbons and four petroleum

hydrocarbons; these include the nine halocarbon compounds and four petroleum hydrocarbons of interest

specified in the SOW. Five of the nine halocarbons (cis-1 ,2-dichloroethene [DCE]; trans-i ,2-DCE;

trichloroethene [TCEJ; tetrachloroethene [PCE]; and vinyl chloride [VCJ), as well as the four petroleum

hydrocarbons (benzene [B], toluene Lii, ethylbenzene [El, and xylenes [Xl) had results elevated above

their respective laboratory detection limits (dl) at one or more locations (Table 2). The dl for each

analyte is listed with the laboratory data in Appendix D. Results for the remaining four compounds of

interest (l,2-DCE; 1,1-dichloroethane [DCAJ; 1,1,1-trichioroethane [TCAJ; and l,1,2-TCA) were ND

for all compounds at all sample sites. No other compounds of the purgeable halocarbon family which

were tested had elevated values at any location in the project area.

24



TABLE 1

SUMMARY OF SAMPLE ACQUISITION AND RESULTS

Location No.' Drilled or
Punched2

Sampled3
(Date) -

Results (Compound[s] Listed Where Present)

GMI18-O1P yes no

GM!! 8-02P yes no

GMI1S-O2PA yes no

GMI I 8-03P yes no

GM!! 8-04P yes no

GM! 1 8-05P yes no

GM! I8-06P yes no

GM!18-07P yes no

GM! 1 8-08P yes no

GMI18-09P yes no

GMII8-10P yes 05/18/94 TCE, TPH

GMI18-1IP yes 05/17/94 TCE, TN-I

GMI18-!2P yes no

GMI18-13P yes no

GMTI8-14P yes 05/12194 TCE, TPH

GMI18-15P yes 05112/94 TPH

GMI18-16P yes 05/12194 TPH

GMI18-17P yes 05/12/94 X, TPH

GMI18-18P yes no

GMI18-19P yes no

GMI18-20P yes 05117/94 TCE, TPH

GMI18-21P yes 05117194 TPH

GMII8-22P yes 05/17/94 B, T, E, X, TPH

GMII8-23P yes 05/18/94 TN-I

GMII8-24P yes 05/18/94 B, TPH
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TABLE I (Cont'd)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compound[s] Listed Where Present)

GMTI8-25P yes no

GML 1 8-26P yes no

GMII8-26PA yes no

GMII8-27P yes 05/18/94 TPH

GMII8-28P yes 05/09/94 TPH

GMI18-29P yes 05/1 1194 TCE, DCE, TPH

GMI18-30P yes 05/1 1/94 E, X, TPFI

GMI18-31P yes no

GMI18-32P yes 05/11/94 B, T, E, X, TPI-T

GMII8-33P yes 05/11/94 E, X,

GMII8-34P yes 05/12/94 E, X, TPH

GMI18-35P yes 05/12/94 B, T, E, X, TPI-1

GMI18-36P yes 05/10/94 TPH

GMI18-37P yes 05/10/94 TPH

GMI18-38P yes 05/09/94 E, X, TPH

GMI18-39P yes 05/12/94 B, T, E, X, TPH

GMI18-40P yes 05/12/94 TPH

GMI18-41P yes 05/09/94 TPH

GMI18-42P yes 05/16/94 TCE, TPH

GMII8-43P yes 05/16/94 TCE, TPH

GMI18-44P yes 05/12/94 TPH

GMI18-45P yes 05/13/94 B, T, E, X, TPH

GMII8-46P yes 05/13/94 TCE, TPH

GMI18-47P yes 05/12/94 TPH

GMI18-48P yes 05/13/94 TCE, DCE, TPH

GMI18-49P yes 05/17/94 B, T, E, X, TPH
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TABLE 1 (Conl'd)

27

Hiation No.'
F_______________

Drilled or
Punched2

Sampled3
(Date)

Results (Compound[sI Listed Where Present)

GMII8-50P yes 05/16/94 TCE, B, TPH

GMI18-51P
-

yes 05/16/94 TCE, TPH

GMII8-52P yes 05/16/94 TCE

GMI18-53P yes 05/16/94 TCE, TPH

0M118-54P yes 08/16/94 all analytes ND

GMII8-55P yes 08/16/94 TCE

GMI18-56P yes 08/16/94 all analytesND

GMI18-57P yes 08/16/94 all analytes ND

GMII8-58P yes 08/16/94 all analytes ND

GMI18-59P yes 08/16/94 all analytes ND

GMII8-60P yes no

GMI18-61P yes 08/17/94 all analytes ND

GMI18-62P yes 08/17/94 all analytes ND

GMII8-63P yes 08/17/94

GMI18-64P yes 08/22/94 TCE

GMI18-65P yes 08/22/94 TCE

GMI18-66P yes 08/17/94 all analytes ND

GMI18-67P yes 08/17/94 TCE, DCE

GMI18-68P yes 08/17/94 all analytes ND

GMLI8-69P yes 08/17/94 TCE, DCE

GML18-70P yes 08/18/94 TCE, DCE

GMI18-71P yes 08/18/94 TCE, DCE

GMT18-72P yes 10/27/94 TCE, DCE

GMI18-73P yes 10/27/94 TCE, DCE, VC

GMII8-74P yes no

GMI18-75P yes 10/20/94 all analytes ND
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TABLE I (Cont'd)

Location No.1 Drilled or
Punched2

Sampled3
(Date)

Results (Compound[s] Listed Where Present)

GMII8-76P yes no

GMJI8-77P yes no

GMII8-78P yes no

GM! I 8-79P yes no

0M118-80P yes 10/20/94 TCE

GMTI8-81P yes no

GMI18-82P yes 10/20/94 TCE, DCE -

GMI18-83P yes 10/20/94 ICE, DCE, YC

GMI18-84P yes 10/27/94 TCE, DCE, VC

GMI18-85P yes 08/18/94 TCE, DCE

GMI18-86P yes 08/18/94
--

TCE, DCE -
GMI18-87P yes 08/18/94 TCE

GMI18-88P yes 08/16/94 TCE, DCE

GMII8-89P yes 08/16/94 TCE, DCE

GMI18-90P yes 08/16/94 all analytes ND

GMI18-91P yes 08/16194 TCE

GMI18-92P yes 08/19/94 ICE

GMI18-93P yes 08/19/94 TCE

GM! I 8-94P yes no

GMI18-95P yes 08/17/94 all analytes ND

GM!18-96P yes 08/19/94 TCE

GMTI8-97P yes 08/19/94 all analytes ND

GMLI8-98P yes 08/19/94 TCE, DCE, PCE

GMI18-99P yes 08/19/94 all analytes ND

0M118-100P yes no

GMII8-IOIP yes 08/19/94 TCE, DCE
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TABLE I (Cont'cI)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compound[sI Listed Where Present)

GMII8-102P yes no

GMI18-103P yes

-

08/18/94 TCE, DCE

GMJI8-104P yes 08/18/94 TCE, DCE

GMII8-105P yes 08/18/94 TCE, DCE

0M118-106P yes 08/18/94 TCE, DCE

GMII8-107P yes 10/27/94 TPH

GMI18-108P yes 10/27/94 DCE

GMI18-109P yes 10/27194 alt analytes ND

GMI18-11OP yes 10/27/94 all analytes ND

GMII8-I1IP yes 10/27/94 all analytes ND

GMII8-112P yes no

GMII8-113P no4

GMII8-114P yes no

GMII8-115P yes no

GMII8-116P yes no

GMII8-117P yes no

GMI18-118P yes 10/19/94 TCE, DCE

0M118-119P yes 10/19/94 all analytes ND

0M118-120P yes 10/19/94 TCE, DCE

GMII8-121P yes 08/16/94 TCE, DCE

GMI18-122P yes 08/16/94 TCE

GMII8-123P yes 08/16/94 TCE, DCE

GMI18-124P yes 08/16/94 TCE, DCE

GMII8-125P yes 08/09/94 TCE, DCE

GMI18-126P yes no

GMI18-127P yes 08/09/94 TCE, TPH
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TABLE (Contd)

30

Location No) Drilled or
Punched2

Sarnp]ed3
(Date)

Resu]ts (Compound[sJ Listed Where Present)

GMII8-128P yes 08/10/94 ICE

GMII8-129P yes 08/10/94 ICE

GMI18-130P yes 08/10/94 ICE

GMI18-131P yes 08/10/94 TCE

GMI18-132P yes 08/10/94 all analytes ND

GMT18-133P yes 08/10/94 all analytes ND

GMI18-134P yes 08/11/94 TCE

GMII8-135P yes 08/09/94 TCE, DCE, PCE, TPH

GMJIS-136P yes 08/02/94 TCE, TPI-J

GMI18-137P yes 08/02194 TCE, TPH

GMI18-138P yes 08/02/94 TCE, DCE, TPH

GMI18-139P yes 08/09/94 TCE, DCE

GMI18-140P yes 08/15/94 TCE, DCE

GMII8-141P yes 08115194 TCE, DCE

GMI18-142P yes no

GMII8-1143P yes 08/15/94 TCE, DCE

GMI18-144P yes 10/17/94 TCE, DCE

GMI18-145P no4

GMI18-146P yes 10/19/94 ICE

GMI18-147P yes no

GMIIS.-148P yes 10/19/94 TCE, DCE

GMI18-149P yes 10/19/94 TCE, DCE

GMII8-150P yes no

GMI18-151P yes no

GMI18-153P yes no

08/15/94 TCE, DCEGMII8-154P yes
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TABLE I (Cont'd)

31

L1 :i.

No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compound[s] Listed Where Present)

yes no

yes 08/15194 TCE, DCE

yes 08/09/94 TCE

yes 08/09/94 ICE

1 59P yes 08/09/94 ICE

yes 08/09/94 TCE

yes 08/02/94 TPH

yes 08/1 1/94 TCE

yes 08/I 1/94 all analytes ND

yes 08/10/94 all analytes ND

yes no

yes no

yes 08/11/94 all analytes ND

yes 08/10/94 all analytes ND

yes 08/10/94 all analytes ND

yes 08/11/94 all analytes ND

yes 08/11/94 TCE

yes 08/11/94 TCE, DCE

175P yes 08/04/94 TCE, DCE

yes 08/04/94 TCE, DCE

yes 08/04/94 TCE, DCE

yes 0-!03/94 TCE, DCE

1 79P yes 08/03/94 TCE, TPH

1 SOP yes 08/03/94 all analytes ND

yes 08/03/94 DCE

yes 08/03/94 all analytes ND



TABII I (Cont'd)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compound[sl Listed Where Present)

GMI18-183P yes 08/03/94 E, TPH

GM1I8-l84P yes 08/03/94 E, X, TPH

GMII8-185P yes 08/04/94 TPI-I

0M118-186P yes 08/04/94 DCE

GMII8-187P yes 08/04/94 DCE

GMI18-188P yes 08/04/94 all analytes ND

GMI18-189P yes 08/08/94 TCE

GMI 18-1 90P yes 08/08/94 VC, TPH

GM! 18-191 P yes 08/08/94 VC

GMI18-192P yes 08/08/94 TPH

GMII8-193P yes 08/08/94 TPFI

GMI18-194P yes no

GMI18-195P yes no

GMII8-196P yes no

GMI18-197P yes no

GM! 18-1 98P yes 08/09/94 TCE, DCE

0M118-199P yes 08/15194 TCE, DCE

GMII8-200P yes 08/15/94 TCE, DCE

GMII8-201P yes 08/15/94 TCE

GMI18-202P yes 08/12/94 all analytes ND

GMI18-203P yes no

GMI I 8-204P yes no

GMJI 8-205P yes 08/04/94 DCE, VC

GMI18-206P yes no

GMI18-207P yes no

GMII8-208P yes 08/05/94 TCE, DCE, VC
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TABLE I (Cont'd)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compoundisi Listed Where Present)

GMI18-209P yes 08105194 TCE, DCE

GMI18-210P yes 08/05/94 TCE, DCE

GMII8-21 IP yes 08/03/94 TCE, DCE

GMII8-212P yes 08/15/94 all analytes ND

GMII8-213P yes 08/15/94 all analytes ND

GMII8-214P yes 08/15/94 all analytes ND

GMII8-215P yes 08/15/94 all analytes ND

GMII8-216P yes 10/21/94 all analytes ND

GMI18-217P yes 08/22/94 all analytes ND

GMI18-218P yes no

GMI 18-21 9P yes no

GMI 1 8-220P yes no

GMI18-221P yes no

GMII8-222P yes no --
GMI1S-223P yes no

GMI18-224P yes 10/26/94 TCE

GMI18-225P yes no

GMI18-226P yes 08/23/94 all analytes ND

GMII8-227P yes 10/24/94 all analytes ND

GMI18-228P yes 08/23/94 all analytes ND

GMI18-229P yes 08/23/94 all analytes ND

GMI18-230P yes 08/23/94 all analytes ND

GMII8-231P yes 10/26/94 all analytes ND

GMII8-232P yes 10/26/94 all analytes ND

GMI18-233P yes 10/26/94 all analytes ND

GMI18-234P yes 10/24/94 all analytes ND
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TABLE I (Corn 'd)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compourid[sJ Listed Where Present)

GMI18-235P yes no

GMII8-236P yes 10/24/94 all analytes ND

GMI18-237P yes 08/23/94 TCE, DCE

GMII8-238P yes no

GMII8-239P yes 08/12/94 all analytes ND

GMI18-240P yes no

GMI1S-241P yes 08/12/94 all analytes ND

GMII8-242P yes 08/12/94 TCE, DCE

GMI18-243P yes 08/11/94 TCE, DCE

GMI18-244P no4

GMI 1 8-245P yes 08/02/94 TCE, DCE

GMII8-246P yes 08/11/94 TCE, DCE, VC

GMI18-247P yes 08/11/94 TCE, DCE, VC

GMII8-249P yes 10/21194 TCE, DCE, PCE

GMI18-250P yes 08/22/94 TCE, DCE, PCE

GMI18-251P yes 08/22/94 DCE, TPH

GMI1S-252P yes no

GMI1S-253P yes 10/24/94 all analytes ND

GMI18-254P yes no

GMI18-255P yes 10/21/94 all analytes ND

GMI18-257P no

GMI18-258P no -

GMII8-259P no

GMI18-260P no

GMI18-261P yes 08/11/94 all analytes ND

GMII8-263P yes 10/26/94 all analytes ND
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TABLE I (Cont'd)

Location No.' Drilled or
Punched2

Sampled3
(Date)

Results (Compound[sl Listed Where Present)

GMI18-OIB yes 09/15/94 all analytes ND

GMI18-02B yes 09/15/94 all analytes ND

GMI18-03B yes 09/15/94 TPH

GMI18-04B yes 09/14/94 TPH

GMII8-05B yes 09/15/94 all analytes ND

'P in the location name refers to penetrometer locations; B refers to borings that were drilled by the
hollow stem auger method; the number 18 refers to IRP site number 18.

2Sites with "B' in the location were drilled; remainder were punched. A "no in this column indicates
that the location was staked but not punched.

3"No" in the "Sampled" column refers to holes which were punched, but not sampled; this generally
indicates a drY hole.

4Location GMIIS-l 13P was not punched since bedrock outcropped nearby. It was assumed that the soil_ would be less than one foot thick. This location was not surveyed.

5Locations were staked and surveyed, but not punched to depth due to surface obstructions.
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EPA method 418.1 analyzes for TPH using IR spectrophotometry. The method does not identify

individual compounds or the amount of their contribution.

Analyses for BTEX and TPH established a plume boundary around the hydrant fueling system in two

distinct areas on the flightline. The BTEX. plume is coexistent with the TPH plume in both areas: one

in the Alert Apron and one in the South Apron, with the exception of the TPH plume near Hangar 1050.

During the 1993 phase of the AFP4 TCE project, BTEX was also detected east of the fueling station

between Knights Lake Road and Rogner Drive near building 1213. The extent of the plume east of

Rogner Drive was not delineated.

Analyses for TCE and 17 other purgeable halocarbon compounds plus BTEX under EPA method 8021

demonstrated a general consistency in distribution of elevated values of TCE and the ICE degradation

product cis-1,2-dichloroethene (DCE). Other TCE degradation products (trans-1,2-DCE), VC, and PCE

plus the four hydrocarbons showed isolated elevated spikes. The other halocarbons were all ND. Where

project areas overlap, peak concentrations generally are comparable to values measured by others in 1993

(ITC and JE) and those measured by GMI in 1992-1993, although there are a few exceptions.

The results obtained for this project established the TCE plume boundaries as follows. On the north side

of the base, it runs inside the flightline in the vicinity of Facility 162 (Hot Cargo Area). On the

northeast, it extends around the BX Mart parking lot and south on the west side of Knights Lake Road.

On the east side of the base, one finger of the plume reaches a point west of Knights Lake Road near

Building 1504. On the southeast, the plume encompasses Hangar 1050 and proceeds south toward

Roaring Springs Road near Ascol Drive, while another portion of the plume extends eastward to Tinker

Drive and White Settlement Road. On the south the plume boundary is defined by the golf course along

the south side of White Settlement Road. The TCE plume defined by the JP-4 project overlaps the 1993-

1994 AFP4 TCE project area in several areas and intills areas previously undefined. The plume is

currently defined to the north (except for a short length), east, and south, and is open to the west and at

the northernmost end of the runway near Taxiway A193.
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4.2 Subsurface Stratigraphy and Soil Sampling

The stratigraphy of the unconsolidated alluvial sediments has been delineated on much of the base

predominantly by the CPT method as requested in the SOW. In areas in which the CPT did not intercept

groundwater, and where there was evidence that groundwater might be present, five boreholes were

drilled to collect soil and water samples, both for laboratory analyses and for stratigraphy. Previous

monitoring well soil logs and other data were also used to supplement the subsurface information as well

as for groundwater modeling.

4.2.1 Subsurface Stratigraphy

Previous studies (Radian Corporation 1991; Hargis and Associates 1989) have suggested that one or more

paleochannels exist in the shallow subsurface under the project area and that these provide preferential

conduits for both groundwater and contaminant migration. These channels reportedly cut into the local

bedrock of limestone and marl and are filled with relatively coarse, unconsolidated elastics and muds.

These sediments were transported into the area as well as derived locally. The objective of the subsurface

delineation component of the SOW was to describe the soil types encountered and their characteristics

and to determine static water depths.

CPT soil profiles are developed using two physical parameters recorded digitally while the cone

penetrometer is being pushed from ground surface to point-of-refusal. The two parameters are tip

resistance, measured at the tip of the cone, and friction, measured along the sleeve of the probe. Both

are quantified in tons per square foot. Friction divided by tip resistance results in a ratio which generally

falls within the range of 0.01 to 0.10, i.e., 0% to 10%. This ratio can correspond to a single soil (as

defined by texture) or to a mixture of soil textural types. Generally, values over 5% or 6% are clay-rich,

while values under 2% are sand and gravel. Intermediate values are interpreted as mixtures of different

grain size sediments. The lithologic symbols for these soil interpretations are plotted next to the three

curves for each location (see Appendix C for annotated profiles).

The cones are not calibrated specifically to different sites, and so direct comparison with an actual local

soil profile is advisable. This was intentionally done at seven locations: GMI-O3SB and GMI-O4SB in

1993 and GMII8-O1B, GMI18-02B, GMI18-03B, GMI18-04B, and GMI18-05B in 1994. The 1994
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borings were drilled to determine if the pencirometer reached bedrock and to collect water samples near

originally dry holes along the fuel hydrant system. Drilled and described bore holes closely offset (less

than ten feet) the pertetronieter holes (Figures 5 and 6). Comparisons indicate four pairs of soil profiles

are similar regarding major shifts in grain size, especially GMIIS-04B and GMII8-O5B, The purpose

of the penetrometer curves is to identify the location and extent of coarser sediments that may suggest

stream channel deposits and preferential migration pathways. One limitation of the CPT is that it does

not identify grain sizes greater than sand size within the soil column, because cobbles and pebbles often

help define basal channel deposits.

There are several other examples of previously described soil profiles located within 250 feet of

— penetrometer soil profiles. Soil borings GMI-O1SB and GMI-O2SB are within 100 to 250 feet,

respectively, of GMI penetrometer locations punched in 1993. Soil boring GMI-O1SB and penetronieter

location GMI-4W have a similar section (sand dominant below approximately five feet) and similar TDs

(25 feet). Both had water that contained TCE. Soil boring GMI-O2SB and penetrometer locations GMI-

5W and 16W may explain some dry holes. Both penetrometer holes bottomed at the approximate depth

of resistant layers identified in the soil column description which is six feet deeper. The soil boring

encountered water, while both shallower penetrometer holes did not. The same can be said of the five

borings located on the flightline where the penetrometer failed to reach water due to a gravel layer or the

presence of partially cemented sand.

At an additional four peneerometer sites in the southeast portion of the base, general soil descriptions were

available from nearby soil borings done by Radian Corporation in 1991. Comparisons do not show GMI-

66S and Radian 17C/17B or GMT-56S and Radian 17A to be identical; however, comparisons between

GMI-74S and Radian 17F and between GMI-75S and Radian 17G show comparable depths for the clay

to sand boundaries.

One difference between penetrometer profiles and visual soil profiles on the flightline is that the

penetrometer interpretation shows more silt than was actually observed. Therefore, for the purposes of

producing cross-sections which would reasonably illustrate the distinction between clays, sands, and

mixed grain sizes, the friction/resistance ratio curve was used for interpretation. Sand boundaries were

generally picked at or below the 2% friction ratio, clay boundaries were picked at or above 5% to 6%,

and anything in between was interpreted as a combination of sand and clay.
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Sand SLIt Cky Snd/Grvdn
Figure 5. Comparative soil profiles from soil borings (on the right of each pair) and CPT plots (on

the left of each pair). Data were collected on the nightline in 1994.
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A generalized sedirnentologic sequence of most of the base area caii he described from surface to bedrock

as sandy clay over clay over clayey sand over sand. However, from location to location many

gradational changes from one soil type to another occur, and often soil types in the generic sequence are

absent. Occurrences of sand lenses encased in finer-grained sediments (and vice versa) were common.

— This is typical of fluvial sedimentation processes (Figures 7, 8, 9, 10, 11, 12, 13, and 14). Map 2, found

in a pocket at the back of the report, shows the locations of these cross sections.

Unambiguous channel margins could not be identified throughout the project area. Channels can be

defined by linear depressions scoured into the bedrock by stream action. In this project many

penetrometer holes did not reach bedrock, so this delineation method is not applicable here. Channels

— can also be defined by lateral shifts from sand and gravel-sized particles to silt and clay-size particles;

however, this criterion was also not always applicable in the project area. As a rule clay and silt size

particles have lower effective porosity and permeability and do not transmit fluids as readily as the

coarser-grained sediments. However, several examples were seen of clay-rich holes that produced water

—
for samples and water level measurements and of sand-rich holes that were dry, even when left open

overnight.

—

A paleochannel described in a previous report (Radian 1991) is evident on the south part of cross sections

A-A' and B-B' (see Figures 7 and 9). The channel axis is oriented northwest to southeast. The south

margin of the channel intersects cross section A-A' at location GMI18-108P (near LF-03); it proceeds

east across Parallel Taxiway to a point south of GMI18-149P (near LFO4), and continues east-southeast

across the golf course to location GMI-O4SB. The north margin is located along a transect beginning at

GMI1 8-069P and continuing toward GMI 18- 154P, then southeast into the golf course along Roaring

Springs Road approximately to Haile Drive (see Map 2). This was confirmed by CPT plots from Phase

H 1993 work on the golf course; however, lack of data in this area has left this end of the channel

undefined. The channel may continue northeast, since the sand interval is continuous throughout most

of the base.
—

A well-developed basal sand deposit exists over much of the northern one-half of the base. This sand

layer could be defined as two separate side-by-side deposits oriented north to south (see Figures 12 and

13 [Sections D & ED, which could be terraces oriented parallel to the West Fork of the Trinity River.
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4.2.2 Soil Sampling and Results

Modification No. 001 of this project was added to implement the use of a drill rig with hollow-stern

augers and continuous core sampling. This method was recommended for the purpose of explaining the

occurrence of PID detected hydrocarbon vapors at two dry penetrometer holes (GMI 1 8-03P and GMI 18-

04P) and to establish the absence of hydrocarbons in the groundwater in the vicinity of fuel lines at three

other penetrometer locations (GMI18-06P, GMII8-07P, and GMI1S-12P). Refer to Section 3.6 for

details concerning soil sampling operations.

Each of the five borings were drilled to limestone or shale bedrock with water encountered at each hole.

Although the consistency of the soil at the point of penetrometer refusal is generally unknown (no sample

recovered), it has been noted that the occurrence of a layer of pebble-sized limestone fragments might

be acting as a "pseudo bedrock" for the CPT probe. It is often difficult to ascertain with certainty which

locations are genuinely dry. In the case of these five borings, the reasons for drilling werejustified. Al]

— five penetrated deeper than the CPT and holes, and all encountered water. In three instances a hard

gravel layer was definitely identified as the cause. Other dry CPT holes are believed to have reached

bedrock, and there is no basis for drilling; the south end of the flightline where bedrock outcrops serve

as an example.

One soil sample from each boring was collected from the interval of the hole which had the highest PID

reading (GMI18-O1B and GMI18-04B), provided sufficient soil was available; if the boring had no PID

readings, the interval closest to the soil-water interface with sufficient soil was sampled (GMI I 8-02B,

GMII8-03B, and GMII8-04B). All five soil samples are ND for all analytes [both volatiles (EPA 8021)

and TPH-1P4 (EPA 8015 modified)]. Two borings were reported as having product on the sample barrel

while drilling (GMII 8-03B and GMII 8-04B); therefore, positive TPH values would be expected from the

laboratory results, except that both samples were taken at least five feet above the interval with the free

product. If the release was initially in the subsurface, as is likely, it probably never passed through the

interval which was available for analysis. The free product was below the water table which explains the

absence of PID readings in those intervals.

The two boreholes with positive PID values (GMI18-O1B and GMIl8-04B) displayed those elevated

values at or above the five-foot depth with high values in GMI18-04B also around the soil-water interface.
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Both were sampled from the shallow intervals with the elevated PID readings which are best explained

by a surface spill or spills; it is not understood why hydrocarbons were not detected in these soil

intervals.

Soils at the other two borehole locations (GMII8-02B and GMI18-OSB) did not have any evidence of

hydrocarbons, either odor, elevated PID readings, or analytic results. In both instances samples were

— collected from directly above the water table. Nearby penetrometer locations (GMI18-07P, GMII8-06P,

and GMII8-12P) had generally low concentrations of hydrocarbon vapors (9, 2, and 22, respectively);

soils were not analyzed from these holes.

Variable PID readings and apparent discrepancies between PID readings, odors observed, and analytic

results can also result from the limitations of ND instruments in humid weather conditions and the fact

—
that a positive PID reading does not necessarily identify an analyte of interest. Records of subsurface

exploration with borehole information, soil description, PID readings, and sampled intervals, are available

in Appendix E.

4.3 Groundwater Gradient and Distribution of WaterS

Phase I water data collection took place in May 1994, while the Phase II work was accomplished in

August through October 1994. Both phases demonstrated variable water distribution similar to that

experienced during both phases of the earlier TCE plume delineation work done at CAFB with the same

equipment. Sixty-seven percent of the holes punched in Phase I of the fuel investigation could be sampled

and measured, while 76% of those in Phase II had water. Weather conditions over the intervening six

months were highly variable with a wet and rainy spring and early fall separated by an unusually long

drought during the summer. Previous conclusions that the interface between the soil and the less

permeable bedrock provided the most likely locus for groundwater collection continued to hold, although

there were noticeable exceptions where SWLs were measured substantially above the TD of the hole.

Hole TD occurred at or above the top of the limestone and/or marl bedrock at all penetrometer locations.

All of the sampled locations contained free water at the time they were punched and could be sampled

immediately. Some, however, required pushing the PVC pipe deeper in order to get enough water for

TPH analysis; this was done by making another penetrometer hole using GMF casing and an expendable
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tip. Five holes, which did not initially have sufficient water for sampling, subsequently accumulated

enough volume for a static water measurement but not a sample.

Six of the sampled locations did not have water in the casing when static water measurements were

attempted the following day. These locations are GMII8-98P, GMI18-99P, GMIIS-125P, GMI18-192P,

GMI18-241P, and GMI18-263P. It is apparent that in four of these locations the screen might not have

been deep enough in the hole to adequately intercept the water table. The other two holes, GMII8-125P

and GMI18-241P, had from one to two feet, respectively, of water in the hole. In cases such as this, it

is difficult to speculate whether water recovered to static level conditions, or if recovery had taken place

at all. GMI procedures are such that if the PVC pipe reaches a depth where water cannot be readily

sampled, every effort is made to get the PVC screen as deep as possible, usually to the bottom of the

original hole; however, if an acceptable volume of water can be obtained, no additional effort is attempted

at pushing the pipe deeper in the ground. Another sampling endeavor is to get as much water as possible

for analysis; DHL mobile laboratory preferred a full one liter bottle for TPH analysis, however, it could

be done with only 100 ml. In wells such as the two previously mentioned, where water level is near TD,
—

many successive attempts were made to collect the groundwater, even to the point that ten ml or less of

water was recovered in the bailer, and bailed until the PVC was completely dry. In speculating where

the water came from and why it could not be detected upon measuring static water level the following

day, it is suspected that the static water level is actually below the screen; the penetrometer pushed

through the capillary fringe, where water is forced upward from the water table by interstitial pressures.

Once the screen is in place, water from the capillary fringe drains into the screen and is available for

sampling until the soil around the borehole has become depleted of water in the capillary fringe; thus,

the supply of water for sampling has been cut short, and the static water level cannot be measured. It

should be noted that none of these six locations are dry, but that a dependable depth for static water level

cannot be reported.

In addition to the 252 penetrometer locations, five soil borings (GMI18-O1B, GMI18-02B, GMI18-03B,

GM118-04B, and GMI18-05B) were drilled during Phase II in locations of suspected contamination where

penetrometer holes did not encounter water. It was postulated that they were not deep enough and may

have been stopped by a well-cemented layer or large pebble within the soil column. This phenomenon

of "pseudo bedrock" was widely observed during the TCE investigation phases which used the same

equipment in generally the same areas. The five drill holes all encountered water and resulted in both
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water level measurement and sample collection. In all but one hole, water was present either near the

base or below the section penetrated by the cone. Several of the drill holes encountered hard layers,

requiring a change from continuous sampler to auger, at approximately the level of CPT point-of-refusal.

— Each hole, whether or not it was initially wet, had five to ten feet of casing installed temporarily at the

base. Water samples and SWLs were available from approximately 74% of the punched or drilled

— locations (Table 7). All locations were surveyed, and water gradient and direction with reference to

ground surface elevation were determined (refer to Map 3 in a pocket in the back of the report).

—

The local groundwater direction throughout the project area is generally to the east except where small

highs (one or two locations in size) result in local variations in other directions. Previous reports by GMI

(1992, 1993) showed groundwater gradient direction basically consistent with these results. There are

five areas designated as "dry" on the map; four are relatively small and isolated, and the fifth is the

southern end of CAFB, including portions of the golf course south of the current fuels delineation project

area which was tested previously for TCE only. In these instances "dry" refers to the area, not merely

the individual holes. Independent evidence of shallow bedrock from surface outcrop, local topography,

and correlative subsurface logs from nearby monitor wells and soil boreholes is supportive, although not

all dry holes are on a local bedrock high. Other penetrometer locations individually labeled as "dry"

could not be certified as sufficiently deep and, therefore, genuinely dry.

Many sampled holes include a sand section at or near the bottom of the hole, while most of the holes

which could be determined to be "genuinely" dry (based on comparison with nearby penetrometer profiles

or with soil boring descriptions) have a dominantly clay/silt character. However, this pattern does not

always hold, and some holes are anomalous with clay and/or silt which were water-bearing or substantial

sand sections near the base of the column which were dry. Variability in both water occurrence and

sedimentology over short distances have also been experienced by other workers at CAFB (Jacobs 1993).

However, occurrence of groundwater over most of the flightline is reasonably consistent. Groundwater

gradient can be characterized as sloping gently (i.e., .002 to .004 feet per foot) over most of the

flightline, with one exception: a 1,000 to 3,000 foot-wide trend with a maximum gradient estimated at

0.02 feet per foot. This trend is oriented from north to south-southwest through the center of the base.
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TABLE 7

SUMMARY OF STATIC WATER LEVEL DATA

Location No."2 Ground Elevation
(ft.)

Tota] Depth
(ft.)

Depth to Water
(ft.)

Water Level

Llevation (ft.)

GMI18-IOP 618.864 28.5 23.1 595,76

GMII8-IIP 620.103 25.5 12.3 607.803

0M118-14P 617.494 29.0 25.25 592.244

GMII8-15P 619.392 27.5 22.65 596.742

GMI18-16P 621.548 17.2 14.65 606.898

GMI18-17P 624.636 18.5 12.5 612.136

GMII8-20P 614.446 25.0 24.8 589.646

GMII8-21P 614.401 26.0 24.25 590.151

GMI18-22P 616.608 27.0 15.65 600,958

GMI18-23P 618.500 29.9 22.5 596.

GMII8-24P 615.776 26.0 20.75 595.026

GMII8-27P 621.795 15.5 15.5 606.295

GMII8-28P 606.494 22.5 not measured not measured

GMI18-29P 607.138 22.4 18.2 588.938

GMI18-30P 608. 190 22.0 19.5 588.69

GMI18-32P 610.130 20.9 20.5 589.63

GMI18-33P 613.038 23.5 23.43 589.608

GMII8-34P 613.291 24.0 21.98 591.311

GMI18-35P 612.487 24.0 22. 590.487

GMI18-36P 613.769 25.0 22. 591.769

GMI18-37P 614,552 25.5 21.85 592.702

GMII8-38P 616.183 27.2 19.45 596.733

GMJI8-39P 615.497 26.0 20.1 595.397

GMI18-40P 617.164 22.8 6.5 610.664

GMII8-41P 619.920 27.5 9.62 610.3
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Location No.1.2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMLI8-42P 623.482 28.5 13.25 610.232

GMI18-43P 621,367 18.5 11.13 610.237

GMI18-44P 623,442 22.5 12.7 610.742

GMI18-45P 622.371 23.5 11,1 611.271

GMI18-46P 618.484 15.5 8.6 609.884

GMI18-47P 618.411 19.5 9.4 609.011__--
GMII8-48P 614.912 13.0 6.6 608.312

GMI18-49P 613.955 20.0 11.21 602.745

GMI18-50P 612.365 10.7 6.25 606.115

GMII8-51P 616.303 26.0 4.75 611.553

GMI18-52P 613.555 16.0_- 3.66 609.895

GMI18-53P 609.289 23.0 15.75 593.539

GMI18-54P 629.663 28,7 18.68 610.983

GMI18-55P 627.489 28,1 16.54 610.949

GMI18-56P 624.716 23,5 13.66 611.056

GMI18-57P 622.665 17,5 10.52 612.145

GMI18-58P 621.584 14.5 9.58 612.004

GMfl8-59P 618.947 16,0 8.76 610.187

GMI18-60P 618.124 11.0 10.48 607.644

GMI18-61P 622.725 15.7 12.66 610.065

GMIIS-62P 623.572 19.0 11.44 612.132

GMI18-63P 626.231 24.3 1.4.58 611.651

GMI18-64P 630.160 26.0 18.6 611.256

GMII8-65P 631.253 27.0 19.7 611.553

GMI18-66P 631.393 23.7 19.48 611.913

GMI18-67P 629.443 26.7 17.26 612.183
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TABLE 3 (Cont'd)
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Location No.'2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMI18-68P 627.214 24.0 15.3 611.914

GMIIS-69P 625.826 25.0 14.26 611.566

GMI18-70P 624.909 21.3 14.2 610.709

GMTI8-71P 625.196 28.6 15.1 610.096

GMI18-72P 618.091 24.4 15.75 602.341

0M118-73P 623.955 33.5 23.7 600.255

0M118-75P 629.287 14.5 6.95 622.337

GMI18-80P 630.801 13.0 10.84 619.961

GMII8-82P 623.428 33.6 24.4 599.028

GMI18-83P 621.101 33.2 20.20 600.901

GMI18-84P 620.016 28.1 18.0 602.016

GMI18-85P 622.375 16.8 13.6 620.775

GMI18-86P 623.774 22.0 13.4 610.374

GMI18-87P 625.115 25.5 13.5 611.615

GMI18-88P 626.910 24.2 14.88 612.03

GMI1S-89P 628.165 29.5 16.24 611.925

GMI18-90P 629.848 22.7 17.62 612.228

GMI18-91P 630.617 24.4 19.4 611.217

GMII8-92P 621.530 21.0 10.45 611.08

GMI18-93P 622.880 22.7 11.35 611.53

GMI18-95P 623.683 14.5 7.94 615.743

GMII8-96P 625.022 24.7 13.1 611.922

GMII8-97P 629.514 27.0 17.4 612.114

GMI18-98P 631.739 23.0 no depth4 NA

GMI18-99P 633.518 22.8 no depth4 NA

GMIIS-IOOP 633.132 23.2 19.15 613.982



TABLE 3 (Cont'd)

Location No.'2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMI1S-101P 633.843 22.4 21.5 612.343

0M118-103P 629.102 26.8 17.11 611.992

GMI18-104P 627.761 25.5 16.44 611.321

GMII8-105P 627.621 21.0 16.72 610.901

GMII8-106P 627.128 27.3 16.78 610.348

GMI18-107P 623.210 28.2 14.3 608.910

GMI18-108P 625.616 14.9 6.65 618.966

GMII8-109P 629.411 37.9 27.75_ 601.661

GMJI8-I1OP 632.368 11.7 3.0 629.368

GMI18-I11P 635.242 15.5 8.05 627.192

GMII8-118P 622.522 31.8 24.30 598.222

GMI18-119P 621.195 27.0 16.45 604.745

GMII8-120P 619.973 29.0 19.45 600.523

GMI18-121P 621.602 25.5 18.1 603.502

GMI18-122P 623.589 18.4 14.36 609.229

GMI18-123P 624.976 22.9 13.36 611,616

GMI18-124P 626.909 19.5 15.06 611.849

GMI18-125P 628.594 17.7 no depth4 NA

GMI18-127P 627.727 23.5 17.24 610.487

GMII8-128P 625.730 26.0 15.18 610.55

GMII8-129P 623.882 23.4 13.28 610.602

GMI18-130P 621.971 16.8 9.9 612.071

GMII8-131P 621.643 22.0 11.62 610.023

GMI18-132P 616.197 14.8 8. 608.197

GMI18-133P 618.215 17.5 9.18 609.035

GMI18-134P 620.211 21.1 10.58 609.631
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Location No.'2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMII8-135P 625.780 23.0 14.12 611.66

GML18-136P 626.924 25.0 16.3 610.624

GMII8-137P 625.888 24.4 15.3 610.588

GMII8-138P 627.248 35.6 16.14 611.108

GMI18-139P 626.133 18.5 14.1 612.033

GMI18-140P 624.362 18.6 7•55 616.862

GMI18-141P 621.672 24.9 10.98 610.692

GMII8-142P 619.134 21.5 20.14 598.994

GMI18-143P 618.151 26.0 20.28 597.871

GMI18-144P 617.020 26.0 20.04 596.980

GMI18-146P 597.313 7.0 5.0 592.313

GMI18-148P 611.703 27.8 14.28 597.423

GM118149P 623.849 32.9 28.65 595.199

GMIE18-154P 617.332 29.2 21.28 596.052

GMI18-156P 618.790 13.5 10.14 608.65

GMI18-157P 621.383 16.0 11.48 609.903

GMI18-158P 621.932 16.2 12. 609.932

GMfl8-159P 623.931 17.6 12.44 611.491

GMI18-160P 626. 103 21.4 14.08 612.023

GMII8-161P 622.454 23.0 12.26 610. 194

GMI18-162P 620.225 15.6 10.06 610.165

GMII8-163P 615.571 15.5 7.66 607.911

GMI18-164P 615.328 7.6 5.3 610.028

GMI18-167P 611.877 11.5 6.5 605.227

GMI18-169P 608.198 20.0 14.66 593.538

GMI18-171P 605.972 20.5 13. 592.972
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Location No,'2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMII8-172P 604.970 19.4 11.90 593.07

GMT18-173P 607. 125 23.0 13.6 593.525

GMI18-174P 602.912 16.7 12. 580.912

GMI18-175P 606.129 18.0 13.8 592.329

GMII8-176P 610,175 23.7 13.28 596.895

GMI18-177P 614.046 29.2 19.7 594.346

GMI18-178P 617.863 17.0 7.66 610.203

GMI18-179P 615.707 26.4 5.9 609.807

GMII8-180P 614.210 27.0 13.64 600.57

GMI18-181P 612.129 27.3 9.18 602.949

GMI18-182P 610.855 22.2 20.58 590.275

GMI18-183P 609.080 21.8 20.42 588.66

GMII8-184P 606.985 24.5 18.46 588.525

GMI18-185P 605.068 26.1 16.94 588.128

GMI18-186P 604.204 19.0 16.46 587.744

GMLI8-187P 605.150 28.2 17.02 588.13

GMI18-188P 606.241 29.9 18.1 588.141

GMII8-189P 606.404 21.5 18.42 587.984

GMII8-190P 604.040 29.0 15.88 588.16

GMI18-191P 607.318 21.7 19.24 588.078

GMI18-192P 608.268 28.32 no depth4 NA__

GMI18-193P 607.887 22.5 19.7 588.187

GMI18-194P 610.869 25.0 22.34 588.529

GMII8-198P 618.814 27.2 12.26 606.554

GMI18-199P 618.493 33.0 27.14 591.353

GMI18-200P 615.970 26.5 21.9 584.07
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TABLE 3 (Coned)

Location No.1'2 Ground Elevation
(ft.)

Total Depth
(ft.)

1Depth to Water

J
(ft.)

Water Level
Elevation (ft.)

GMI18-201P 613.648 26.1 23.9 589.748

GMI18-202P 601 .788 19.4 15.04 586.748

GMI18-205P 603.980 20.0 16.53 587.45

GMI18-208P 608,083 26.1 19.76 588.323

GMI18-209P 610,621 23.9 20.6 590.021

GMI18-210P 612.639 26.2 21.76 590.879

GMI18-211P 614.571 29.5 16.9 597.671

GMII8-212P 608.327 21.6 13.08 595.247

GMT18-213P 607.184 19.5 13.34 593.844

GMI18-214P 605.619 17.8 12.62 592.999

GMI18-215P 604.003 20.6 12.64 591.363

GMII8-216P 602.120 22.7 16.5 585.620

GMJ18-217P 601.835 24.5 18.08 583.755

GMI18-219P 587.259 4.7 2.8 584.459

GMI18-224P 590.919 8.6 7.8 583.119

GMII8-226P 598.532 15.9 11.9 586.632

GMI18-227P 587.750 4.0 0.756 587.000

GMI18-228P 575.470 18.5 11.5 564.02

GMI18-229P 574.425 19,4 13.7 560.725

GMT18-230P 573.554 18.5 13.88 559.674

GM118-231P 568.545 13.2 8.1 560.445

GMI18-232P 572.782 16.6 11.35 561.432

GMII8-233P 573.285 16.4 9.7 563.585

GMI18-234P 578.249 21.9 8.5 569.749

GMII8-236P 567.939 10.6 8.0 559.939

GMII8-237P 596.173 17.5 9.75 586.423
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NA not applicable

3. . 6

TABLE 3 (Cont'd)

;fl ti

'P in the location name refers to penetrometer locations.
the groundwater site at CAFB.
2B in the location name refers to borings that were drilled by the hollow
the locations were drilled near previously punched penetrometer locations
3HoIes had sufficient water for static level measurement, but not for sampling.
4Water was sampled at this location, but no water level was obtained.
5Measured static level may not be real. Noted water in hole beneath concrete.
6Location GMI18-227 is located in a roadside storm drainage ditch. SWL may be elevated due to recent
rainy conditions.
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Location No.'2 Ground Elevation
(ft.)

Total Depth
(ft.)

Depth to Water
(ft.)

Water Level
Elevation (ft.)

GMII8-239P 602.866 26.0 16.08 586.786

GMII8-24lP 606.287 no depth4 NA

GMI18-242P 605.217 24.3 17.46 587.757

GMI18-243P 604.936 22.5 16.68 588.256

GMI18-245P 611.646 24.3 17.82 593.826

GMI18-246P 606.783 20.0 14.9 591.883

GMII8-247P 604.036 19.0 12.86 591.176

GMI18-249P 600.341 16.4 10.0 590.341

GMI18-250P 600.443 18.1 15.17 585.273

GMI18-251P 599.720 19.1 15.73 584.

0M118-253P 591.876 15.0 8.1 583.776

GMII8-255P 603.545
-

20.0 18.4 585.145

GMII8-261P 604.890 21.0 12.0 592.890

GMII8-263P 576.391 21.1 no depth4 NA

GMI18-O1B 613.825 29.0 24.4 589.425

GMI18-02B 611.721 29.0 23.0 588.721

GMI18-03B 602.575 25.0 14.3 588.175

GMII8-04B 602.545 27.0 14.4 588.245

GMI18-05B 611.79 29.0 23.45 588.34

The number 18 refers to IRP site number 18,

stem auger method. Each of



Phases I and 11 fuel results have not substantively altered the conclusions expressed in the TCE Phases

I and II reports (Geo-Marine, Inc 1992, 1993) regarding the four factors thought to be responsible for

the variable occurrence of water.

(1) The cone penetrometer can be stopped by the first hard layer; if this is an isolated layer
or even a large hard pebble within the soil profile, rather than the top of continuous
bedrock, the water-bearing horizon may lie below. This was clearly the case with GMI-

— 18-03P and GMII8-04P, both punched in 1994.

(2) The 1994 sampling took place across two seasons and half a year in which weather
— conditions, especially precipitation amounts, varied erratically.

(3) Recovery in at least some of the monitor and production wells is documented by others
as being slow. Only five initially moist holes left open up to 24 hours by GMI
accumulated sufficient water for either sampling or SWL measuring; no initially dry holes
accumulated water overnight.

(4) Based on elevations determined from SWL measurements, water sometimes occurs at
levels other than the soil-rock interface. If these relatively porous lenses encased within
less permeable material occurred more than ten feet above the base of the hole, they
would be sealed off as long as the casing and screen remain in the ground.

4.4 Groundwater Data Distribution

Analytic data distribution reflects water distribution as well as deviations in the sample grid necessitated

by restricted areas, utilities, buildings, and roads. GMI believes that some holes were genuinely dry

while some were not deep enough; it is not possible to differentiate between the two cases with certainty

at all dry locations. Contoured concentration maps have been prepared for TCE, DCE, TPH, and BTEX

with the plume boundaries indicated (Figures 15, 16, 17, and 18). These maps incorporate GMT analytic

data acquired in 1992, 1993, and 1994; data from the different years are distinguished in the map

legends. Where the continuity or the boundary of the contamination plume can not be unequivocally

supported, it is indicated by a dashed line.

The BTEX and TPH contour maps are very similar to each other with the exception of the TPH plume

near Hangar 1050 and the BTEX plume on Rogner Drive. Groundwater from the Rogner Drive area was

sampled during the second phase of the ICE project and was not analyzed for TPH, as is the case for

the south side of Hangar 1050.
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3. B
a

4.4.1 Trichloroetbenc and Assniated Compounds

The TCE plume extends from AFP4 on the west side of the runway, across the runway from Taxiway

A 193 (north), to Taxiway C 191 (south). The plume continues eastward across Parallel Taxiway 197

and divides into two major lobes near Taxiway B 182; the "north lobe" extends across the Alert Apron

and proceeds across North Apron 160 and off of the tlightline to the BX Mart and then south to D Street;

the 'south lobe" of the plume proceeds eastward from the Weapons Storage Area (WSA) to Taxiway 181

and stays generally confined within the flighiline fence until it crosses southward into the golf course.

The eastward extent of the south lobe is at the intersection of Roaring Springs Road and White Settlement

Road, while its southern boundary is located south of White Settlement Road on the golf course. The

north lobe of the plume extends to Knights Lake Road at D street (see Figure 15).

In the north lobe three local anomalous concentration highs, labelled A, B, and C exist. The highest

values of TCE (500 to 950 micrograms per liter [p.gIlJ) occur in anomaly A. Slightly lower

concentrations (605 to 780 jig/I) are located in anomaly B between the flightline fence and 1st Street east

of the flight tower. Anomaly C has 660 jig/I. These anomalies suggest one or more possible additional

sources that may be contributing to the AFP4 plume.

The south lobe is quite extensive in area with at least five anomalously high sub-areas. These are labelled

D, F, F, 0, and H. Area D is open-ended to the west toward AFP4. TCE values decline from >1,200

to <100 jig/I on the west side of Parallel Taxiway 197. Area E has peak values > 1,400 jig/I. This

anomaly protrudes in a finger-like outline directly eastward to site GMII8-189P on the east end of

Taxiway 181. Anomaly F proceeds from Taxiway C 190 east-southeast along the flightline fence on the

golf course side. This narrow plume of TCE contains four hot spots with values of 1,034, 1,300,

12,200, and 690 jig/I from west to east. Anomaly 0, with a peak TCE value of 4,852 jig/I was detected

near the runway immediately south of Taxiway C. This hot spot abruptly declines both east and west and

is approximately 800 jig/I before crossing from the flightline to the golf course. In this report most of

the groundwater analytical data for this area of the golf course was collected by GMI in 1992. The

highest values for the golf course side of the plume (4,400, 4,500, 1,500, and 1,200 jig/I) constitute

anomaly H. Contours within the boundaries of WPO7 and LFO4 have been constructed from previously

collected data (Jacobs Engineering 1993). Contours have been truncated on both sides of Farmers
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Branch, since the stream channel is limestone bedrock and, therefore, the stream has been assumed to

be a gaining stream.

Comparison between analytical data obtained during this project and data reported by JE in August 1993

shows a great deal of correlation. Most ofthe monitoring wells sampled by JE have values that deviate

approximately 10% from GMJ data. Exceptions include GMI18-72P and the northern one-third of the

— area between Parallel Taxiway and the runway. The TCE value at GMIIS-72P, near former LF-03, is

four times that of well number LFO5-0l. Compared with three of the HM wells on the northern one-third

— of the runway, nearby GMI values were nearly one order of magnitude less.

The DCE plume map was constructed as a sum of cis-1,2-DCE and trans-l,2-DCE. As expected, the

DCE plume generally occurs in conjunction with the TCE plume. Exceptions to this occur at GMI18-

108P (5.89 12g1l), GMI18-181P (14.16 jzg/l), GMII8-186P (26.4 /Lg/l), GMI18-187P (23.3 g/l), GMII8-

205P (6.16 igIl), and GMII8-251P (90.9 jzgtl). Generally, DCE values are lower than TCE; however,

—
on the down gradient edge of TCE anomalies, DCE increases as would be expected from the microbial

dechlorination of TCE.

The DCE plume follows essentially the same pattern as the TCE plume (see Figure 16). The north area

is confined to the east at location GMIL8-237P, to the west at GMII8-178P, to the north on the North

Apron, and to the south near monitoring well GM122-03M. One other enclosed area, located at the south

end of the South Apron, is oriented east to west and is approximately 1,000 feet in length. Isolated areas

of detected DCE exist at locations GMJI8-48P, 0M118-135P, GMII8-098P, GMII8-IOIP, and GMI-22S.

In the south lobe, DCE is confined much farther west; the north boundary is located south of Taxiway

B; the west is open toward AFP4 between Taxiway B and Taxiway C, and at location 0M118-108P; the

east boundary is confined to the WSA area until the plume crosses Taxiway C and enters the golf course.

On the golf course the DCE boundary is the same as TCE, with occurrences of DCE at only two

locations on the golf course south of White Settlement Road. DCE mimics the TCE plume, except for

actual values. DCE was detected with peaks in the same general area as TCE peak values, but varies

in lateral position in some cases by 800 to 1,000 feet (GMII8-073P and GMIIS-120P). These two

locations contained the highest DCE values on the flightline (690.7 g/l and 568 jig/I respectively). The

highest DCE values obtained on the golf course during the previous project were 1,250 jig/I and 1,067

jig/I near LFO4, and 502 jig/I and 1,300 jig/I near LFO6.
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Other chlorinated compounds such as PCE and VC were detected during the current project (see Figure

16). These components were not detected during Phase 11 of the AFP4 TCF project; however, PCE was

detected on the golf course during Phase I of 1992. PCE was detected at only four locations during this

project with concentrations <13 ,g/l (GMII8-98P, GMII8-135P, GMII8-249P, and GMII8-250P) (see

Table 2). Monitoring wells sampled in May 1994, detected PCE at GM122-03M (23 zg/l) and GMT22-

06M (7.2 /Lg/l). The two wells are located on the south boundary of the north TCE lobe; two

penetrometer sites are located directly north of the wells on the north boundary of the north TCE lobe;

the other two locations are found within the TCE plume near the Taxiway B and Parallel Taxiway

junction. Of the 31 locations that were sampled during Phase I of the AFP4 TCE investigation in 1993,

PCE was detected at 19 locations.

VC was detected at ten penetrometer locations and two monitoring wells with the highest values at

GMI 18-191 P (220 ugI1) and GMI 1 8-205P (91.8 g/1) and the remaining <22 g/l (see Figure 16). The

two monitoring wells, GM122-06M and GMIO4-OIM, had 3.9 g/1 and 7.0 /Lg/l respectively. Four of

—
these are located within the TCE plume near former LF-03 on the runway south of Taxiway C; two are

located within the north lobe, and four are found along and outside of the edges of the TCE plume. In

two of the 12 occurrences (GMI18-191P and 192P), VC was the lone component; otherwise, it was
—

present with DCE. Beyond this fact there is no noticeable correlation as to the proportion of VC to other

breakdown compounds, and its occurrence is not predictable.
—

The other four halocarbons specified in the SOW (1, l-DCE; 1, 1-DCA; 1,1, 1-TCA; and 1,1 ,2-TCA) had
—

no positive results from the holes from which water was obtained during this project. Data for the 1992

GM! Phase I work included results for 1,1-DCE, yet none for VC; the 1993 GM! Phase II penetrometer

work yielded no positive results for PCE or VC in addition to the four above; and the 1994 GMI TCE

Phase II modification for the sampling of nine monitoring wells lacked positive results for only 1,1-DCA

and 1,1 ,2-TCA. None of the other compounds which are included in the EPA method 8021 scan had

positive results in any of the samples. The number of chlorinated compounds identified at CAFB in this

project and in the Phase H AFP4 TCE investigation is much narrower than during TCE Phase 1(1992).

At that time a total of nine halocarbons showed positive, although four of them appeared only in isolated

spikes which were not deemed significant.
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4.4 2 Total Petroleum Hydrocarbons

Analyses for TPH establish three distinct plumes associated with the JP-4 fuel hydrant system on the

flightilne (see Figure 17). Two of the plumes may or may not join across Taxiway B. The northernmost

plume, located on the Alert Apron, is confined to the Alert Apron in all directions except to the west

where it reaches the Parallel Taxiway. Two individual anomalies are apparent; one, with a peak

— concentration of 1,200 mg/I, is associated with a fueling terminal; the other is down gradient of a

remediated underground storage tank (UST) site. The largest plume, located on the South Apron near

the fuel and defuel points, consists of five individual highs. Three are associated with fuel and defuel

points, one with USTs and a valve pit, and one of unknown origin located near Hangar 1402. Anomalies

detected within this plume range in value from 775 to 8,000 mg/I. The extent of the plume is defined

to the west on Taxiway 180, and to the north and south on the South Apron; a portion remains somewhat

undefined to the east as far as the perimeter road near Hangar 1402. Product was visible on PVC pipe

and on the bailer at site GMI18-l84P (775 mg/I). TPH contamination was also evident at GMI18-182P

by the discolored appearance of groundwater, hydrocarbon smell over the hole, and OVM readings in

the hole; however, ND was the result for each analytical method. Location GMI18-182P may be located

on the plume boundary, where vapor phase hydrocarbons have dispersed beyond the boundary of

detectable levels of dissolved phase hydrocarbons in the saturated zone. The southernmost TPH plume,

located near Hangar 1050, has high TPH values of 99 and 200 mg/I. A black petroleum product was

visible on the PVC pipe and bailers at sites GMI18-192P and GMII8-04B, as well as at GMI-22S,

sampled previously. The extent of this plume remains undefined to the south, east, and west;

groundwater samples taken during former studies were not analyzed for TPH. It is suspected that the

southern boundary may be confined by shallow bedrock; however, the eastern boundary may extend

toward Haile Road near the Flightline Drainage Ditch. It is apparent that the eastern anomalous high

could be the result of a JP-4 pipeline leak; however, since the western section of this plume is upgradient

from the hydrant fueling system, the source needs further investigation; perhaps it is the result of a major

fuel spill in the vicinity of Hangar 1050.

Isolated areas with above dl values for TPH include seven of the nine GMI monitoring wells which were

sampled May 23, 1994, and two other penetrometer locations that were sampled during this project. The

first of the two penetrometer locations is located in the BX Mart parking lot at location GMI18-251P

where a fuels odor was noticeable while sampling. The second penetrometer location is located at
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GMII8-107P near Taxiway C and the ninway at the western edge of the current project area. The areas

at which TPH was detected which have no nearby TPH data are represented on Figure 17 by the location

number or well number with the detected value. The locations at which TPH was detected near areas

that were analyzed for TPI-1 are illustrated by a zero contour which is partially defined, and partially

implied toward the area which has not been sampled and analyzed for TPH. Figure 17 includes a dotted

line showing the boundary between samples analyzed in this fuels project (west of the line), and the

unsampled area (east of the line). The detected results for the nine wells are included in Table 2; these

are labelled GM122-OIM, GM122-02M, GMI22-03M, GM122-04M, GM122-05M, GM122-06M, GM122-

— 07M, GM122-08M, and GMIO4-O1M.

Locations at which visual, olfactory, and/or PID evidence of petroleum contamination exists at dry holes

include the following: GMII8-02P (slight PID elevation only), GMII8-25P (PID), and GMI18-76P

— (PID/odor). Locations at which visual, olfactory, and/or PID evidence of petroleum contamination exists

at sampled holes with ND include the following: GMI18-06P (resampled at boring GMLI8-02B), GMII8-

07P (resampled at boring GMII8-OIB), GMI18-12P (resampled at boring GMI18-05B), GMI18-182P,

GMI 18-1 88P, GMI1 8-202P (slight odor/PID), and GMII 8-226P.

—
4.4.3 Benzene, Toluene, Ethylbenzene, and Total Xylenes

The BTEX component distribution was similar to most of the TPH anomalies on the flightline, with the

exception of the southernmost TPH plume in the area of Hangar 1050 (see Figure 18). Specifically, two

separate plumes exist on the northern edge of the Alert Apron, four coalescing plumes on the South

Apron, and an isolated point in the grassy area between Taxiway 180 and the South Apron. Site GMI18-

17P, designed as a background point, unexpectedly had above dl of Xylenes. This point is located west

of the fuel and defuel point on Taxiway 180. BTEX was also detected at monitoring well GM122-OIM

(sampled May 23, 1994) located at the south end of the South Apron.

Of the plumes on the Alert Apron site GMI18-45P has the highest detected values (B, T, E, and X). Site

GMI1S-49P (B, T, B, and X) and GMII8-50P (B) are down gradient from the other plume; however,

two sampling sites in between were ND, thus constituting two separate plumes. Sources are most likely

meter pit E-4 and USTs at pump station B. The latter has been removed.
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Sites GMT I 8-38P (E and X) and GMI 1 8-39P (B, T, E, and X) are cross—gradient to each other and are

located at opposite ends of a plume near pump station D on the South Apron. Since both sites have

similar values of total BTEX, it is not clear if there is more than one source. Possible sources include

meter pit D-2, USTs at pump station D, or pipelines in between.

Sites GMI18-33P, GMI18-34P, and GMI18-35P (E and X) are located within a plume near Spot 35. Fuel

lines at Spot 35 (meter pit D-1) were repaired in the past; an assessment was conducted, resulting in the

construction of several monitoring wells on the South Apron area (see Section 2.4). Contrary to previous

reports, site GMII8-37P located at Spot 35 showed ND results. GMI's plume suggests meter pit B-3 as

the source. Considering hydraulic gradient in this area and the knowledge of Spot 35, both meter pits

B-3 and D-l are apparent sources for this individual BTEX plume.

Sites GMT18-30P (B and X) and GMI18-32P (B, T, E, and X) are included within the boundaries of a

plume in the vicinity of meter pits B-i and B-2, respectively. Both of these pits could be sources;

however, further investigation is necessary for confirmation.

The fourth plume on the apron, located at Hangar 1402, may have a separate source, since free product

was visible on the pipe at site GMII8-184P. However, the lower levels of BTEX at GMIIS-183P (F)

and GMI18-184P (E and X) suggest that they are located on the down gradient ends of two previously

mentioned plumes. This plume is undefined to the east of Hangar 1402 where the penetrometer holes

are dry. It is unknown at this point whether bedrock is genuinely above the water table or if the soil is

too dense to be penetrated by CPT. The source, as well as the extent, can be determined by more

sampling and analyses.

Sites GMI18-22P (B, T, E, and X) and GMI18-24P (B) are located in another plume having two separate

sources. The sources associated with these two locations are likely from fuel pipelines or spills, and from

USTs at pump station C.

One additional BTEX plume was identified outside of the flightline directly east of the JP-4 truckfiil

facility on Knights Lake Road. This is only one block east of bulk fuel storage area (petroleum, oil, and

lubricants [POLJ) and the. Flightline Drainage Ditch, two of the sites originally identified as possible

contaminant sources (see Figure 2). Site GMI-75S (E only), site GMI-83S (B and E), and site GMI-84S
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(B, T, E, and X) are all clown graclieni from the two sites. Sites GMJ-57S, GMII8-58S, and GMII8—66S

arc all closer to the tank farm and ditch, hut the samples tested ND for all components including

halocarbons as well as BTEX (see Table 2). This suggests subsurface leakage at the truckfill facility may

account for the elevated values. The BTEX area is confined, except to the east (see Figure 18).

4.5 Source(s) and/or Derivation of Contaminants

—

Chlorinated hydrocarbons have the potential to degrade into other compounds analogous to the decay of

radioactive elements. Therefore, not all of those compounds identified in the water under CAFB are

directly explained by disposal or leaks. According to Radian Corporation (1991), TCE can react via a

process called hydrogenolysis to form the DCE group, then VC, and finally an end product of ethene

(Figure 19). Hydrogenolysis is a reduction reaction which results in the progressive replacement of the

halogen ions (in this case chloride) by hydrogen. The timing of these reactions is believed to be

relatively short (days to a few years) and may account for some of the variety of compounds and diversity

of occurrence observed at CAFB.

It can be noted that the TPH and BTEX plumes on the flightline are, as expected, a result of leaks or

spills around the fuel hydrant system. Two exceptions might exist: one at Hangar 1050 where the

western portion of the plume might be due to a major fuel spill or some unknown waste petroleum UST

and the other source is at Hangar 1402. The hydrocarbon sites in the southeast area (as previously noted)

are near the POL tank farm, a possible source area (Radian Corporation 1986); however, the closest

potential source, the truckfill facility, was not identified in the same report. The Comprehensive Plan -

Liquid Fuel System map can be obtained from CAFB (now NAS Fort Worth JRB) illustrating the

location of jet fuel lines, transfer lines, refuel and defuel lines, fuel and defuel points, filter and meter

pits, hydrant lateral control pits, and pump stations with USTs. All are potential sources of BTEX and

TPH contamination.

Clusters of positive halocarbon (TCE) values in the north lobe area are not near any of the suspected

contaminant sources originally identified. In general this area had virtually no groundwater data (e.g.,

from monitor wells sampled by Jacobs Engineering) prior to the GMI Phase 111993 sampling. The

current project designed "extra" sampling locations to infill the areas that have not been sampled and to

obtain TPH data until two rows of ND values were acquired as defining the limits of the TPH plume.
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PCE - tetrachjoroethene * A reduction reaction in which aTCE - trichloroethene carbon-halogen bond is broken andcDCE - cis-1,2-djchlorthene hydrogen replaces the halogenDCE - trans-1,2-dichjoroethene
1,1DCE - l,1-dichloroethene
VC - vinyl chloride
E - ethene Source: Radian Corporation 1991

Figure 19. The chemical process called hydrogenolysis, which results in the breakdown of
trichioroethene to a number of other compounds, including vinyl chloride
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The halocarhon results at the north portion of the base suggest a possible source on the flightline;

however, prior to this project no sources have been confirmed by dense non-aqueous phase liquids

(DNAPL) characterization. The halocarbon results from the 1993 GM! Phase I and II AFP4 TCE project

conducted south of Taxiway C and on the golf course are also not near any suspected sources and have

little monitor well or other data nearby, except those wells installed near known sources of contamination

on the west edge of the golf course (e.g., WPO7, LFO4, LFO5, and FTO9).

a
The source of the north TCE lobe could be interpreted from GMI data as being located around the Alert

Apron in Area A (see Figure 15); however, monitor well data near the runway reveal values of 500 jgfl

which correlate with values in that lobe. It is possible that the north lobe could be a slug of contaminants

that have migrated from AFP4 allowing enough time and the right hydrogeologic conditions.

Implementation of solute transport modeling, given aquifer parameters, could strengthen this possibility.

However, due to the history of the widespread use of TCE at both AFP4 and CAFB, the potential for

multiple sources exists, and, therefore, it is likely that one or more sources contribute to the plume. The

presence of PCE at both the west and east ends of this lobe suggest the dual origin.

In the south lobe of the TCE plume, three sources are apparent on the flightline in addition to the known

sources near the golf course, west of the WSA, the southwest corner of the WSA, and LF-03. The GMI

TCE Phase I and II sampling area on the golf course is better supplemented than the other three sources

by 1992 GMI results and the intermittent monitoring of wells installed in the area by Radian, ITC, and

others. Results south of Farmers Branch formerly suggested that AFP4 was the source, but the waste

burial area WPO7 on CAFB also contributed to the plume. Data at location GMI18-148P suggests LFO5

as a contributor. An alternative to the view of multiple additional sources would be that each individual

"hot spot' is a slug that has migrated from AFP4. As previously suggested, mass transport modeling

may be useful; otherwise, installation of additional monitoring wells upgradient of these potential sources

might be necessary for confirmation.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The Phase I and 11 program of soil and water sampling, soil stratigraphic delineation, and SWL

measurements at CAFB have led to the following conclusions:

(1) Groundwater contamination by TCE and some of its breakdown products is widespread
on CAFB; however, in the areas studied to date there does not appear to have been
migration outside the boundaries of CAFB, unless carried by Farmers Branch.

(2) The boundaries of the TCE plumes on CAFB have been generally defined to the north
— (except for a short portion along the north edge of the runway), east, and south (see

Figure 15). However, elevated TCE values are open to the west along a major portion
of the runway. It is apparent that the AFP4 plume has migrated onto CAFB. It is not
clear whether anomalies on the CAF.B side constitute three or four new (i.e. previously
unidentified) sources or slugs which have migrated from AFP4 over time.

(3) Groundwater contamination by jet fuel is evident along portions of the fuel hydrant
system on the flightline. Elevated levels of BTEX and TPH are co-existent and
complementary in two of three major areas on the flightline. One of the major plume
areas, on the Alert Apron, is defined in each direction for both BTEX and TPI-l; the
second, on the South Apron is undefined to the southeast near Hangar 1402 for both
BTEX and TPH; the third (TPH) plume is undefined to the west, south, and east;
however, previous investigation in these directions did not include TPH analyses.

(4) BTEX was identified in the GMI 1993 south sampling area at three sites near the truck
fill facility which is a block from the POL Tank Farm and Flightline Drainage Ditch.
At that time, TPH analyses were not done, and so the identified fuel contamination has
not been defined.

(5) Hydrocarbons were occasionally detected by smell and/or PID at locations where it could
not be confirmed by analytical results. Locations at which visual, olfactory, and/or PID
evidence of petroleum contamination exist at dry holes include: GMI18-02P (low PID
only), GMII8-25P (PID), and GMI18-76P (PID/odor). Locations at which visual,
olfactory, and/or PID evidence of petroleum contamination exist at sampled holes with
ND results include: GMII8-06P (resampled at boring GMI1S-02B), GMII8-07P
(resampled at boring GMI18-O1B), GMI18-12P (resampled at boring GMI18-05B),
GMTI8-182P, GMJI8-188P, GMII8-202P (slight odor/PID), and GMI18-226P.

(6) Successful use of the cone penetrometer to sample water in the area around and to the
west of Hangar 1050 was inconsistent because of isolated hard layers within the sediment
column above true bedrock. Based on soil boring profiles, these hard layers are believed
to have caused probe refusal in some locations before the water-bearing horizon was
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reached. Soil boring operations sometimes encountered these hard layers without sample
recovery; however, available samples and cuttings from this depth imply that the soil is
comprised of a gravel layer of hard pebble-sized limestone fragments.

(7) At a few locations near the runway, hard, dry clays held the penetronleter back by
friction against the rods, rather than by tip resistance; this prevented the introduction of
PVC pipe into the hole, but was resolved by using a pre-punch tip after a CPT run was
made. The pre-punch tip on the CPT rods opened the hole to a diameter such that the
rods are not held by friction in the clays; GMF casing is then used on a third run in the

— hole to place the screen at the desired depth.

(8) The penetrometer worked well over the majority of the flightline where there were
relatively few dry holes.

(9) The use of the electronically generated soil profiles to identify sand and gravel and,
therefore, delineate channels in the subsurface cannot be accepted without some degree
of uncertainty. Comparisons of soil descriptions with nearby cone profiles show varying
degrees of correlation; however, this could reflect the inherent sedimnentologic variations
in the area.

(10) Based on the cone penetrometer profiles, water can be present in holes with a continuous
section of fine-grained sediments, while some thick sand sections were dry holes. This
suggests that small scale sedimentologic variations, not visible on the profiles, can
influence fluid migration. Furthermore, contaminant plume migration does not
necessarily depend on channels as preferential pathways, as can be seen in the TCE
plume in the WSA area.

(11) Groundwater gradient direction measured in the north one-half of the base is to the east,
and in the south one-half of the base groundwater flow is to the east-southeast, which is
consistent with previous determinations. Groundwater gradient can be characterized as
sloping gently over most of the flightline with one exception, a 1,000 to 3,000 foot-wide
trend has a maximum gradient estimated at 0.02 feet per foot, This trend is oriented
from north to south-southwest through the center of the base (see Map 3 in the pocket
in the back of this report).

5.2 Recommendations

(1) Certain areas of the base have data gaps which, if filled, might refine the plume boundary
by moving it up to 500 feet. Additional sampling should be considered, but is not
strongly recommended in these areas:

(a) west and southwest of GMI18-108P (5.89 g/l DCE) to evaluate LFO3 as a source of this
area of the plume (see Figure 16);

(b) north end of the runway to define the open end of the TCE plume (see Figure 15);

96



.107
—

(C) vicinity of GMII8-074P, GMII8-081P, GM!-! l6P, GMI18-076P, and GMI-l 15P will
answer two questions; is the 4.26 tg/l TCE at GMJI8-080P connected to the rest of the
plume and, is TPH present in the soil and groundwater at 76P at Tax iway D 195;

(d) along the east fence of the WSA and on Taxiway 180 where dry holes resulted in data
gaps;

(e) Rogner Drive from the undefined BTEX plume at the cruckfill facility release when data
from contractors at CAFB might define this fuels release;

(f) east side of Taxiway D where olfactory evidence of fuels occurred at GMII8-76P; and
(g) GMI18-202P and GMI18-226P where visual and olfactory evidence of fuels exists.

(2) Additional sampling in these areas could move plume boundaries up to 1000 feet; each
of these areas either has shallow bedrock (above the water table) or has layers
impenetrable to the cone penetrometer; therefore, drilling by conventional drill rig with
hollow-stem augers is advisable:

(a) south, east, and west sides of the TPH plume at Hangar 1050 (see Figure 17) and
(b) east of Hangar 1402 where the BTEX and TPH plume is undefined (see Figure 18).

(3) Implementation of simulated mass transport models might determine if the possibility of
migration of slugs of contaminants, such as exist on CAFB, could occur from a variety
of potential sources (given appropriate estimated parameters).

(4) In the event that characterization of fluviatile channel deposits requires supplementary
lithologic data, areas of uncertainty may be infihled with a moderate number of widely
spaced borings; with a decrease in spacing where lithologic discrepancies between borings
and CPT ]ogs occur. Describe the soil profile and continue sampling and analyses of
groundwater where it occurs.

(5) Depth to actual bedrock and occurrence of basal channel deposits are integral bits of
information which would supplement and confirm the CPT data. Uncertainties or
discrepancies occur where it is not certain that bedrock has been encountered, and where
CPT plots do not agree with the visible observation of the soil. The other ambiguity of
CPT data is the interpretation of it, and, therefore, the need for a visual soil profile for
the purpose of developing reliable interpretation methods. It is evident that what is seen
on soil logs, such as grain sizes, depths of similar grain-sized sediments within the
column, the occurrence of basal or extraformational grave!, fossils, desiccation cracks,
root beds, or other structures that would be characteristic of channels, point bars, or
floodp!ains in a meandering stream depositional environment does not necessarily
correlate precisely with the interpretation of CPT log patterns.
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7.0 ACRONYMS AND ABBREVIATIONS

AFP4 Air Force Plant No. 4
BCA Base Conversion Agency
BTEX benzene, toluene, ethyl-benzene, and xylenes
CAFB Carswell Air Force Base
cps centimeters per second
CPT cone penetrometer
Cr chromium
DCA dichloroetharie
DCB dichlorobenzene
DCE dichioroethene
DCP dichioropentene
DHL DHL Analytical
DI de-ionized
dl detection limit
DNAPL dense non-aqueous phase liquid
EPA Environmental Protection Agency
ESE Environmental Science & Engineering
FDTA fire department training area
Fm Formation
ft foot/feet
GC gas chromatograph
GM! Geo-Marine, Inc.
GS ground surface
J-J&A Flargis & Associates
HNu a photo-ionization detector for organic vapors
JR infrared
IT International Technology Corporation
JRP Installation Restoration Program
JE Jacobs Engineering Corporation
JP-4 jet fuel
LF ]andfifl
MCL maximum contaminant level
zg/I micrograms per liter
ml milliliters
MSDS material safety data sheet
msl mean sea level
ND non-detect
OVA organic vapor analyzer
PCE tetrachioroethene
PID photoionization detector
POL petroleum, oil, and lubricants
ppb parts per billion
PPE personal protective equipment
ppm parts per million
QA quality assurance
QC quality control
SHERP Safety, Health, and Emergency Response Plan
SOW scope of work
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SWDL Southwestern Division Laboratory
TCA trichloroethane
ICE trichioroethene
TD total depth
TNRCC Texas Natural Resource Conservation Commission
TOC total organic carbon
TOX total organic halides
TPH total petroleum hydrocarbons
USACE U.S. Army Corps of Engineers
VC vinyl chloride
VOA volatile organic analysis
VOC volatile organic compound
WP waste burial area
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MEMO

TO: Files

FROM: L. Delano, L. Winnette, & 1. Mills

DATE: 4/15/94 (revised 5/31/94)

RE: Carswell AFB Groundwater Survey (fuels) Pre-Work Meeting/GMI Project No. 1114-055

A meeting to review Scope of Work (SOW) tasks, discuss project procedures, and enhance
communication between participants was held in Building /?l215 at CAFB on April 14, 1994. The
meeting was co-chaired by Dwayne Ford and Debbie Fitzgerald, technical managers with the U.S. Army
Corps of Engineers (USACE), and attended by Lyle Winnette, Tony Mills, and Louise Delano of Geo-
Marine, Inc. (GMI); Rene Moradel (industrial hygienist) with the USACE; Frank Grey, Bobby
Hernandez, and Elliott Smith (for Alan Flolo) of the Base Conversion Agency (BCA); Steve Cliff (for
Roy Querertero) of Base Operations (Base Ops); and Chief McCarthy of the Navy.

Because the people present represented a variety of backgrounds as well as different reasons for being

— invited to attend, Debbie Fitzgerald gave a brief overview of the project's purpose and the two-phase
format in which it was to be accomplished. Then the SOW was discussed in detail so that any questions
or possible ambiguities could be resolved.

Issues and/or questions raised included the following:

(1) Flightline Training: its importance, the need to schedule it in advance, and the need to both
check-in and check-out with Base Ops. each day of flightline activity. The three USACE
representatives will do the training with GMI personnel and subs; GMI will be responsible for
scheduling the training and notifying them.

(2) Military exercises are scheduled late April-early May which may impact activities on the
flightline. GM! will check on this with Base Ops. and schedule around them if need be. GMI
will keep USACE representatives apprised of any resultant problems meeting the SOW schedule.

(3) Tank removal will occur at approximately the same time in an overlapping area. Debbie
Fitzgerald will find out when the work will be done, and GMI will schedule sites in the area to
coordinate with it. Attachment 1 of the SOW shows three locations of particular interest which
should be sampled first, if possible.

(4) The order of importance of the samples to be taken is BTEX, chlorinated solvents, and TPH.
Therefore, in areas with limited water the two VOAs should be filled first and then the one-liter
bottle. GMI will check with the lab for the minimum amount needed for a TPH analysis.

(5) The VOA samples will be preserved with ice only, while the TPH samples will be acidized. The
holding time for the VOA samples, therefore, is only seven days which means these samples must
go to the lab(s) the day they are taken. GM! will make necessary arrangements for same-day
delivery.



——.,
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(6) Drum storage will continue to be at the former radar station because it is less visible. The need
to properly dispose of all drums within 90 days was reiterated by USACE personnel.

(7) Elliott Smith stated that his office could immediately start utility clearance (which will take
approximately two weeks to complete) using the site location maps prepared by USACE. He also
stated that utility clearance could be obtained for up to 90 days.

(8) The importance of surface restoration on holes in asphalt and concrete was stressed. Cold mix
will be used at the asphalt locations, and the upper two feet of concrete locations will be filled
with concrete per the SOW. Elliott Smith will check and approve all concrete location
restorations.

(9) Frank Grey said he had been receiving regular calls from the EPA and requested that any EPA
inquiries be referred to him. USACE personnel will present Phase I results at the next BCT
meeting.

Dwayne Ford closed the meeting with a review of the various action items discussed.
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DEPARTMENT OF THE ARMY
FORT WORTH DISTRICT, CORPS OF ENGINEERS

P. 0, BOX 17300
FORT WORTH, TEXAS 76102-0300

REPLY TO May 5, 1994ATTENTION OF

Ceotechnical Branch
Engineering Division

Mr. Lyle Winnette

Ceo-Marine, Incorporated
550 East 15th Street
Piano, Texas 75074

Dear Mr. Winnette:

A review of Ceo-Marine's update to the Safety, Health, and Emergency
Response Plan for Phases I and II Cround-Water Sampling and Subsurface Soil
Delineation of the Hydrant Fueling System, Carswell Air Force Base, has been
conducted. It appears all of the questions and concerns identified during the
review of the original submittal have been sufficiently addressed in the
update and the accompanying cover letter. Please consider the referenced plan
approved. Utilizing the approved plan, it is anticipated that on-site work
for the Carswell Air Force Base ground-water survey will commence May 9, 1994.
If there is any unexpected delay in the commencement of work at Carswell Air
Force Base, please notify Mr. Dwayne Ford of our Hazardous Waste Management

Section, telephone 817/334-9924.

Your cooperation in the transmittal of the Safety, Health, and Emergency
response Plan for Phases I and II update is greatly appreciated. To help
avoid future transmittal complications, please direct future correspondence or
submittals to Mr. Ford at either of the following appropriate addresses:

Mail Deliveries:
U.S. Army Engineer District, Fort Worth
Corps of Engineers
ATTN: CESWF-ED-CH (Dwayne Ford)
P.O. Box 17300
Fort Worth, TX 76102-0300

Other Deliveries:
U.S. Army Engineer District, Fort Worth
Corps of Engineers
ATTN: CESWF-ED-CH (Dwayne Ford)
Room 7A37
819 Taylor Street
Fort Worth, TX 76102-0300

Sincerely,

R. Terry oomes, .

Chief, Engineering Division

Copy Furnished:

CESWF-PL-RE (Tim Dawson)



CESWF-ED-GH
SUBJECT: Meeting Minutes for Phase I Presentation, Ground-Water Survey for
Hydrant Fueling System, Carswell Air Force Base (CAFB), Contract No.
DACA63-93-D-0014, Delivery Order No. 055

CF(w/encl)
CESWF-ED-CH (Dwayne Ford)
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— AFBCA/OL-H (Frank Grey)
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DEPARTMENT OF THE ARMY
FORT WORTH DISTRICT, CORPS OF ENGINEERS

P.O. BOX 17300
FORT WORTH, TEXAS 76102-0300

REPLY TO
ATTENTION OF June 28, 1994

Ceotechnical Branch
Engineering Division

Ceo -Marine, Incorporated
ATTN: Mr. Lyle Winnette
550 East 15th Street
Piano, Texas 75074

Dear Mr. Winnette,

Reference Contract No. DACA63-93-D-0014, Delivery Order No. 055, Ground-
Water Survey for Carswell Air Force Base. The approximately 150 sample
locations for the Phase II sampling agreed to during the June 23, 1994,
Phase I presentation are approved. Five soil borings will be added to the
statement of work, and a modification to the delivery order will be negotiated
as soon as possible.

If you have questions about proceeding with the delivery order, please
contact Mr. Dwayne Ford, telephone 813-334-9924.

Sincerely,

R. Terry Coomes, P.E.
Chief, Engineering Division

CF:

CESWF-PL-RE (Tim Dawson)
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CESWF-ED-GH (200-la) 28 June 1994
Fitzgerald/rg/4- 3221

MEMORANDUM THRU

CESWF-EDGHLfl

CESWF-ED-G

FOR FILES

SUBJECT: Meeting Minutes for Phase I Presentation, Ground-Water Survey for
Hydrant Fueling System, Carswell Air Force Base (CAFB), Contract No.
DACA63-93-D-0014, Delivery Order No. 055

1. The Phase I presentation for the subject contract was made by Ceo-Marine,
Inc., from 1400-1600 hours on 23 June 1994, at the office of the Corps of
Engineers, Fort Worth District. A list of attendees is enclosed.

2. Phase I sampling results for total petroleum hydrocarbons (TPH), total
purgeable halocarbons, and total benzene, toluene, ethylbenzene, and xylenes
(BTEX) were presented to the group by Mr. Lyle Winriette, Project Manager for
Geo-Marine. Each attendee received a handout with contoured concentrations
for each of the three parameters and a table summarizing the concentrations
detected at each sample location. Contoured concentrations Were also
presented on display boards. A working display board showing all previous
Ceo-Marine data for trichioroethene (TCE) concentrations from the Air Force
Plant 4 AFP4) ground-water surveys was also used to illustrate how the most
recent CAFE data ties in with AFP4 TCE plume. It was not possible to
delineate CAFE as a separate source of TCE contamination from the data
obtained to date.

3. The approximately 150 proposed sample locations for the Phase II field
work were shown on the working display board. All attendees participated in
adjusting the locations to come up with a comprehensive plan to close all TCE
and petroleum hydrocarbon contours,- as well as to determine if a break occurs
betceen the AFP4 TCE plume and any of the TCE olunies identified on CAFE.

4. In determining the Phase II sample locations, it was agreed the locations
should not concentrate on identifying point sources of fuel releases along the
hydrant fueling system, but should focus on delineating the extent of the JP4
plume generated by the system. It was also agreed five soil borings should be
added to the Phase II statement of work to investigate two areas along the
hydrant fueling system where no water was encountered during Phase I sampling.
Other proposed locations included the western edge of CAFB to better define
the nature of TCE contamination migrating from AFP4, the northeast portion of
CAFE which appears to be in a cross-gradient rather than downgradient
direction from the TCE source on AFP4, the southwest area of CAFB where no TCE
data have been gathered to date, and the area where the hydrant fueling system
pipeline first enters CAFB.
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CESWF-ED-CH
SUBJECT: Meeting Minutes for Phase I Presentation, Ground-Water Survey for
Hydrant Fueling System, Carswell Air Force Base (CAFB), Contract No.
DACA63-93-D-0014, Delivery Order No. 055

5. Actions are as follows.

a. Fort Worth District verbally approved the approximately 150 Phase II
sample locations as they were discussed and laid out during this meeting. A
formal letter of approval will be sent to Ceo-Marine within 5 days.

b. Ceo-Marine will provide the Corps with a copy of the proposed Phase II
sample locations as they were agreed to and approved in this meeting.

c. Ceo-Marine will transfer the proposed Phase II sample locations to a
set of CAFB utility maps to facilitate laying Out the locations with respect
to utility lines and accessibility.

d. Ceo-Marine will begin staking locations as soon as possible to
accelerate utility clearances. Allen Flolo is the point of contact with the
Base Conversion Agency (BCA) for beginning the Phase II clearances.
Accessibility to the western area of CAFB is not anticipated to be a problem.

e. The Corps will mod the delivery order to add five soil borings to the
Phase II sampling. No other changes are needed.

f. The Corps will check the current underground storage tank removal
contract for removing the hydrant fueling system tank stations to see if
Station C is scheduled for removal. Phase I petroleum hydrocarbon data
indicate this station to be a predominant source for the JP4 contaminant plume
identified in this area. Tank removals are to begin sometime within the next
2 weeks. The Corps will notify Ceo-Marine when the removals begin to see if
Phase I data agree with the condition of the tanks observed during removal.

g. The Corps will provide Ceo-Marine with data obtained from ground-water
monitoring performed at Spot 35 to supplement the final report for this
contract.

h. Ceo-Marine will notify the Corps when to schedule a pre-work meeting
to begin the Phase II sampling. The Corps will then coordinate with BCA to
schedule the meeting at CAFB.

1. The Corps will provide minutes of the meeting to all attendees.

6. The Corps POC for the actions described above is Mr. Dwayne Ford,
CESWF-ED-CH, telephone 817-334-9924, FAX 817-334-2991.

End Deborah C. Fitzgerald
CESWF-ED-GH

2
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June 30, 1994

U.S. Army Corps of Engineers, Fort Worth District
819 Taylor Street/ P.O. Box 17300
Attn: CESWF-ED-GH/Deborah Fitzgerald
Fort Worth, Texas 76102-0300

Ms. Fitzgerald:

Please find enclosed one copy of the proposed sampling location map for Phase H Groundwater Survey
for the Hydrant Fueling System, Carswell AFB, Contract No. DACA63-93-D-00l4, Delivery Order No.
055. In addition to the 150 proposed Phase II sampling locations, an additional 50 alternate sampling
locations and 5 soil borings were marked on the map. If you have any questions, please call me at (214)
423-5480.

Sincerely,

Lyle Winnette
Project Manager

GMI #1114-055
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3. .130

PAL
for

CAFB Groundwater Survey
— Pre-Work Meeting

— Date; 7 July 1994
Time: 1000 hours
Place: Carswell Air Force Base

Bldg 1215, Large Conference Room

PURPOSE: Review Phase II tasks and discuss procedures

AGENDA: 1. Sign-in sheet
2. Introductions
3. Brief review of Phase II tasks
4. Address specific Phase II issues

a. Flightline access/clearance
b. Sample locations, including soil borings (utility maps)
c. Digging permits
d. Mobile lab set-up and logistics
e. Drum storage and disposal
f. Survey
g. Plugging requirements
h. Safety
i. Schedule (including soil borings)
j. Final Report (date, format, content)

5. Hydrant fueling system removal
6. BCT meeting support
7. Geo-Manne questions/issues
8. CAFBIBCA questions/issues
9. Review action items

LIMIT: 2 hours

If there are any questions regarding the pre-work meeting agenda, please contact
Dwayne Ford (817/334-9924) or Debbie Fitzgerald (817/334-3221).
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CESWF—ED—GH (200—la) 8 July 1994

Ford/je/4—9924

MEMORANDUM THRU

CESWF-ED-GH—
CESWF—ED-G

—. FOR FILES

SUBJECT: Pre—Work I4eeting for Phase 1.1 of Delivery Order No. 55, Contract No.
DACA63—93-D—0014, Ground-Water Survey, Carawell Air Force Base, Texas (CAFB)

1. A pre—work meeting was held at Bldg 1215, Carswell AFB, on 7 July 1994, from
1000 to 1130 hours. The PAL and an attendance sheet are enclosed.

2. Project Phase II issues were discussed as follows.

a. Flightline Access/Clearance

(1) It is believed that most of the personnel working on Phase II have
already had the flightline training. Since the DCP work is being subcontracted
Out, it is possible that personnel other than those who performed the Phase I DCP
work will be assigned to Phase II. and may need to be cleared on flightline
activities.

(2) Navy and Marine personnel will be moving aircraft to CAFB beginning
1 August and runway, taxiway, and flightline traffic will probably increase
substantially. Access needs to be coordinated with the appropriate Navy and
Marine personnel at that time. Until then, Roy Quartero remains the POC.

(3) There are no base exercises that anyone is aware of for the next 6
montha.

(4) For operations within 250 feet of the runway, personnel must remain
in contact with the control tower. Radios are available for this purpose.

ACTION: Geo—Marine will coordinate with Base Operations for scheduling any

necessary flightilne training.

b. Sample Locations and Digging Permits

(1) Geo—Marine has staked and/or painted nearly all of the proposed
sample locations; the remaining locations, including the soil borings, will be
marked today. It was recommended that in the future a unique paint color or
perhaps "GMI' be used to mark locations since there are several organizations
currently marking work locations on the base.

(2) The flightline locations will be cleared first, followed by the
runway and taxiway locations, in order to complete work in those areas prior to
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CESWF—ED-GH

SUBJECT: Pre—Work Meeting for Phase II of Delivery Order No. 55, Contract No.
DACA63—93—D—0014, Ground—Water Survey, Carswell Air Force Base (CAFE)

the increased use by Navy and Marines starting 1 August.

(3) It does not appear that the Perry Williams, Inc. tank removal at
Stations A, B, and 0 will interfere with Phase II work. The tanks at Station A
were excavated this week.

(4) If the work requires that any utilities be turned off, BCA should
be given 1 or 2 days advance notice.

ACTION: Geo—Marine will provide a map with proposed locations to BCA ASAP
to expedite clearances and digging permits.

d. Mobile Lab Set-Up and Logistics — It may be possible to position the lab
at either the location used last year during the AFP4 investigation, in one of

the hangars, or at Bldg. 4205 (air conditioning possibly available). Proximity
— to sampling, electrical power, and temperature will be considered in selecting

mobile lab location.

ACTION: Geo-Marjne will select the location for the mobile laboratory and
obtain the necessary clearance.

e. Drum Storao and Disposal

(1) Drums will be stored in the same area used for Phase I. According
to the SOW, the drums are to be removed within 90 days of the sampling period
which generated the waste.

(2) CAFB personnel had asked during the Phase I work if a generic drum
label could be used until analysis results about the contents of the drum were
received.

ACTION: Geo-Marine will check on using a generic label for the drums until
receipt of analysis results. The label should include the company name, sampling
locations, date, etc.

f. Survey — Surveying will be done at the end of Phase II sampling. Gee—
Marine currently has bid requests out for the surveying task.

g. Plugging Requirements — Phase I plugging procedures were acceptable and
will be continued for Phase II.

h. Safety — Other than the possibility of increased air traffic, operating
near the runway/taxiway, and the heat, there were no additional safety concerns
for the Phase II work.

i. Schedule

(1) The availability of DCP equipment indicates that 18 July would



— CESWF-ED—GH
SUBJECT: Pre—Work Meeting for Phase II of Delivery Order No.. 55, Contract to.
DACA63"93—D—0014, Ground—Water Survey, Carewell Air Force Base (CAFB)

probably be the earliest possible date to start actual sampling. CAFE personnel
performing utility clearances and digging permits are saturated with work
preparatory to the Navy/Marine move in August. To compensate, clearances on the
sampling locations will probably occur in stages, with the clearances trying to
stay at least 30 locations ahead of the sampling effort. The sooner information

— required for clearances is provided, the better.

(2) Due to the base exercise at the beginning of Phase I, the Phase I

— Presentation was held 13 days later than originally scheduled in the Delivery
Order. Geo—Marine suggested that the remaining schedule tasks be adjusted to the
actual Phase I Presentation date, i.e., the Final Report would be due 13 days
later than that originally scheduled in the Delivery Order (24 November instead
of 11 November).

(3) Geo-Marine did not believe that the additional five soil borings
would affect the overall schedule, i.e., it might change the end date for
sampling, but shouldn't affect the due date for the Draft Final Report.

j. Final Report — There were no questions or issueB concerning the format
of the Final Report, content, or due dates. Ceo—Marine was encouraged to contact
CESWF if any questions do arise.

k. Hydrant Fueling System Removal — The USTs at Station A have been
excavated. Stations S and D will be demolished by PWI in the next few weeks.
Station C will be removed along with the rest of the hydrant fueling system by
Metcalf & Eddy beginning in August or September. Initial indications are that
the removal work will not interfere with the ground—water survey.

1. BCT Meeting Support - A BCT meeting is scheduled for 14 July 1994.
Exact time is unknown, but Frank Grey said that a letter had been sent to CESWF
with the meeting details. CESWF support at the ECT meeting was requested.

m. BCA Questions/Issues — There were no questions from SCA about the Phase
II effort. BCA provided maps to Geo-Marine and CESWF illi.strating the different
cantonment areas of the base.

n. Geo—Marine Questions/Issues — The physical location of some of the
sample locations identified in the Phase I Presentation were clarified. It was
agreed that the five soil boring locations could be as close to the DCP locations
as practical. Some initial sampling sequence ideas were discussed, and it was
agreed that CESWF should contact Geo—Marine early next week about the desired
sequence.

ACTION: CESWF will consider sampling sequences and contact Gee-Marine by
12 July with a recommended sampling order.

3. If there are any questions or issues regarding the Phase II effort, ECA and



—

CESWF—ED-GH

-
SUBJECT: Pre—Work Meeting for Phase II of Delivery Order No. 55, Contract No.
DACA63—93—D—0014, Ground—Water Survey, Carswell Air Force Base (CAFB)

Geo-Marine are encouraged to contact Dwayne Ford at (817) 334—9924 or Debbie
Fitzgerald at (817) 334—3221.

- . 49
Ends DWAYÔRD
as Civil Engineer

CF (w/encls):
CESWF—PM—J (Peggy Grubbs)
CESWF—PL—RE (Tim Dawson)
AFBCA (Frank Grey)
Geo—Marine, Inc. (Lyle Winnette)

—
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—

PAL
for

CAFB Groundwater Survey
P re-Work Meeting

—
Date: 7 July 1994
Time: 1000 hours
Place: Garswell Air Force Base

Bldg 1215, Large Conference Room

PURPOSE: Review Phase II tasks and discuss procedures

— AGENDA: 1. Sign-in sheet
2. Introductions
3. Brief review of Phase II tasks
4. Address specific Phase II issues

a. Fhghtlirie access/clearance
b. Sample locations, including soil borings (utility maps)

— C. Digging permits
d. Mobile lab set-up and logistics
e. Drum storage and disposal
f. Survey
g. Plugging requirements
h. Safety
i. Schedule (including soil borings)
j. Final Report (date, format, content)

5. Hydrant fueling system removal
6. BCT meeting support
7. Geo-Marine questions/issues
8. CAFBIBCA questions/issues
9. Review action items

LIMIT: 2 hours

If there are any questions regarding the pre-work meeting agenda, please contact
Dwayne Ford (817/334-9924) or Debbie Fitzgerald (81 7/334-3221).
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MEMO

TO: File, B. Scalf, & L. Winnette

FROM: t. Delano & T. Mills

DATE: 7/07/94

RE: Pre-Work Meeting for Phase II of Carswell AFB Groundwater Survey (fuels)
GMI Project No. 1114-055

A meeting to review Scope of Work (SOW) tasks, discuss project procedures, and enhance
communication between participants was held in Building #1215 at CAFB on July 7, 1994. The meeting
was chaired by Dwayne Ford, technical manager with the U.S. Army Corps of Engineers (USACE), and
attended by Tony Mills and Louise Delano of Geo-Marine, Inc. (GM!); Frank Grey, Alan Flolo, and
Elliott Smith of the Air Force Base Conversion Agency (AFBCA); Dave Shupp of Base Operations (Base
Ops); and Al Griner of the Carswell Redevelopment Authority (CRA). Debbie Fitzgerald (COE) and Roy
Querertero (Base Ops) were out of town, and invited Marine and Navy personnel were unable to attend.

Dwayne Ford gave a brief overview of the anticipated Phase II activities. Following the prepared agenda,
the following issues were discussed:

(1) Flightline access/clearance: GMI personnel have the necessary clearance; however, clearance and
training for sub-contract concrete coring and penetrometer field crew will need to be scheduled
at the beginning of the field work. Dave Shupp (Base Ops) pointed out that the transition to
Navy personnel would start around August 1; aircraft activity will increase at that time, and
procedures may change.

(2) Utility clearance is handled by different agencies in different areas of the base. All are short-
handed, and GMI is not the only company requesting a digging permit. Therefore, it would be
helpful if a map, which includes priorities, could be distributed to the relevant agencies as soon
as possible. Alan Flolo supplied a map showing the different areas of responsibility. He will
be responsible for copying and distributing the map. Tony Mills estimated that a complete map
of sampling locations with prioritization would be available early next week.

(3) There are several options for the mobile lab set-up location. GMI will check on the locations and
arrange for the most convenient one which is available.

(4) Drums of soil boring cuttings, well development water, and decontamination water will continue
to be stored at the former radar site south of White Settlement Road. Dwayne Ford pointed out
that some of the GMI drums now there are past the SOW stipulated 90 days. It was agreed that
GMI will change the drum label format.

(5) Metcalf and Eddy will be removing hydrant fueling system in August and/or September. They
will also remove the six tanks from Station C (tanks from stations A, B, and D are currently
being removed). There is very little overlap between these work areas, and it is not anticipated
that there will be logistic problems between the two operations. Where pipes go under concrete
runways, the soil will be tested and the piping filled and abandoned in place provided the soil is
clean.



(6) Frank Grey has a BCT meeting July 14 which will include discussion of the TCE plume. Debbie
Fitzgerald and Dwayne Ford will provide support.

(7) Five soil borings, which will be used to better assess the subsurface (including the depth to
bedrock) and from which soil and water will be sampled, have been added to the SOW. Dwayne
Ford anticipates that the modification will be completed soon

—
(8) Field operations were unavoidably delayed in Phase I of this project by training exercises on the

base. This resulted in the Phase I presentation occurring approximately two weeks later than
originally scheduled. GM! suggested that the actual presentation date be used as a starting date
for the remainder of this investigation so that all future key dates will also be two weeks later
than original; Dwayne Ford agreed. Dwayne Ford asked if the addition of five soil borings was
anticipated to impact the schedule; Gmi replied that it might delay the completion of field
activities a few days, but it should not impact the due date of the draft report.

Dwayne Ford closed the meeting with a review of the various action items discussed.

—
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DEPARTMENT OF THE AIR FORCE
AIR FORCE BASE CONVERSION AGENCY

September 28, 1994

JIQ AFBCAIOL-I-I
I Warehouse Road
Carswell AFI3, TX 76127-5000

Lyle Winnette
Ocoinarinc, Inc.
550E 15th Street
I'lano, TX 75074

—
Dear Mr. Wirinette,

This is a notice to inform you that there is a meeting of the Carswell AFB Restoration
Advisory Board Meeting scheduled for 7:00 P.M., Wednesday, October 12, 1994. The
meeting will lake place at the White Settlement Senior Citizens' Center, located at 8211
White Settlement Road (map enclosed).

Altached you will find an agenda for the meeting. Items to be discussed include the
Carswell AFB Installation Restoration Program, the Environmental Compliance Progratii
and the Natural Resources Program. Following the presentation, there will be time for
discussion and questions.

if you have questions, please contact me at (817) 731 8973, ext. 17.

Sincerely,

Frank 0. Grey, Jr., P. L.
Chief Environmental Engineer
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RESTORATION ADVISORY BOARDMEETING
12 OCTOBER 1994, 7:00 P.M.

WHITE SETTLEMENT SENIOR CITIZENS CENTEIt

I. INTRODUCTIONS

II. REVIEW OF PAST MEETING

ILL CARSWELL AFB INSTALLATION RESTORATION L'ROGRAM

(a) Ongoing projects
(b) Upcoming RemediaLion projecLs

IV. CARS WELL AFB ENVIRONMENTAL COMPLIANCE PROC RA1\I

(a) Ciirrcnt status
(b) FuRtie compliance requirements

V. CARSWELL NATURAL RESOURCES PROGRAM

VI. OPEN DISCUSSION

VII. CONCLUSION
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APPENDIX B

Site Photographs
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GMI18-04B.
the core is to the rear.

The upper part of

The drill rig set up and drilling a soil boring at The penetrometer buggy set up at location GMII8-
location GMII8-O1B on the flightline. 243P near the flight operations tower.

Sample bottles of water collected for TPH, BTEX,
and halocarhon analyses.

Free product on the drillstem at borehole location The cored interval from ground surface to 27 feet
at boring location GMII8-O1B.

r —



Looking north from penetrometer location GMII8-
hOP toward GMI18-109P; a
unpaved surface.

into a skid unit for transportation to the on-site
treatment plant.

Decon water being pumped into the treatment
plant; however, soap content interfered with the
process, and an alternate disposal method was
used.

=;:
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- a. 4W

typical location on GMII8-184P.
Hydrocarbons are visible on the PVC pipe from

he disposed of by incineration.
Pipe has been deconned and will

—

—

Drums of soil and decon water stored temporarily Decon water is pumped through a sediment filter
at the former radar station.
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APPENDIX C

Cone Penetrometer Plots
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Key To Soil Classification and Symbols

SOIL TYPE SAM PIE TYPE

(Shown in Symbol Column) (Shown in Samples Column)
Sand Silt

F!111

Clay

I N
Fill Sandy Silty Clayey Undisturbed Rock Core Split Spoon No Recovery

Predominant Type Shown Heavy

TERMS DESCRIBING CONSISTENCY OR CONDIflON

COARSE GRAINED SOILS (Major portion Retained on No. 200 Sieve)
-

Includes (1) clean gravels and sand described as fine, medium or course, depending on distribution of. grain sizes (2) silty or clayey gravels and
sands and (3) fine grained low plasticity soils (P1 < 10) such as sandy silts. Condition is rated according to relative density, as determined by lab
tests or estimated from resistance to sampler penetration.

Descriptive Term
Loose
Medium Dense
Dense

Very Dense

Penetration Resistance
0-10

10 - 30
30 - 50

Over 50

Relative Density
Oto 40%

40 to 70%
70 to 90%

9Oto 100%

* Blows/Foot, 140# Hammer, 30 Drop

FINE GRAINED SOILS (Major Portion Passing No. 200 Sieve)
Includes (1) inorganic and organic silts and clays. (2) sandy, gravelly or silty clays, and (3) ctayey silts. Consistency is rated according to shearing
strength, as indicated by penetrometer readings or by unconfined compression es1s for soils with Pt2 10.

Cohesive Shear Strength
Tons/Square Foot

Less Than 0.125
0.125 to 0.25
0.25 to 0.50
0.50 to 1.00
1.00 to 2.00
2.00 and Higher

Mote: Slickensided and fissured clay may have lower unconfined compressive strengths than shown above because of planes of weakness or
shrinkage cracks; consistency ratings of such soils are based on hand penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

paper thin in size
1/8" to 3 thick
greater than 3"
containing shrinkage cracks, frequently filled with
fine sand or silt, usually more or less vertical
pertaining to cohesive soils that are subject to
appreciable loss of strength when remolded
composed of alternate layers of different soil
types
composed of thin layers of varying color and
texture

containing appreciable quantities of calcium
carbonate
having wide range in grain sizes and substantial
amounts of all intermediate particle sizes
predominantly of one grain size, or having a
range of sizes with some intermediate size miss-
ing

pertaining to cohesive soils that exhibit a loose
knit or flakey structure
having inclined planes of weakness that are
slick and glossy in appearance.

slickansidas present at intervals of V to
2', soil does not easily break along
these plates
slickensides spaced at intervals of 1' to

2', soil breaks easily along these planes
continuous and interconnected slicken-
sides spaced at intervals of 4" to 12',
soil breaks along the slickensides into
pieces 3 to 6" in size
slickensides spaced at intervals of less
than 4", cOntinuous in all directions; soil
breaks down along planes into nodules
1/4" to 2" in size.

Descriptive
Term

Very Soft
Soft
Firm
Stiff
Very Stiff
Hard

— -,

f

Flocculated:

Slickensided:

Parting:
Seam:

Layer:
Fissured:

Sensitive:

Interbedded:

Laminated:

Calcareous:

Wall Graded:

'oorly Graded:

Degree of Slickensided Development

Slightly SUckensided:

Moderately Slickensided:

Extremely Slickensided:

Intensely Slickensided:
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APPENDIX D

Analytic Results, Chain-of Custody Forms, and QA/QC
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M, INC.

306 West Broadway Avenue
Fort Worth, Texas
817/335—1186
Metro/654—0443

3 IE 9,,.]. b

Mailing Address:
P.O. Box 3270
Fort Worth,

Attention: Lyle Winnett

1316 14th Street

Date of Report:

Lab ID.:

06/06/94

Piano, TX 75074

Identification: Project# 1114—055 Carswell

Date Received:
Coflected by:
Date Collected:

05/18/94
CST
05/18/94

Sampling Phase I; GMI18—111

Halogenated Volatile Organic
EPA 8021

Halognatd VOCs
— Hall detectors

col; Tst Meth Eval Solid Wst,
SW—846, Vol TB, Ed 3, 11/86.

Compounds See attached
05/26/94

Total Petroleum Hydrocarbons
PA 418.1
t Hydrcrb, Tot Recvrble, IR

—'pec; Meths For
Water & Wastes, EPA
020, Ed 3, 03/83.

TALEM, INC

1.2 mg/L
05/19/ 94

DistribLition of Report:
— Geo—Marine

Per:

(for inquiries contact Mona Dillard) P

—
76104

Reported to: Ceo—Marine

Texas 76113

316 05/18/94 7

using GC—PID &
in series, cap

ug/L

Chern Anaiy of
600/ 4—7 9—

4• Coo

ide n t



I A[ITM; I n

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/18/94 7 Date of Analysis: 05/20/94

Customer Description: Project #1114—055; Carswell
Sampling Phase I; GMI18—ll1

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/25/94

Per: _________________

JJ. CoolidgJ
nd = None Detected President

* ******** ******** ************************** ***k********************** *** *******
SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ugJL) (7)

2—Bromochlorobenzene (Surrogate) 112

1,1—Dichioroethene 20 nd

Cis—l ,2—Dichloroethene 2.0 nd

trans—1,2—Dichloroethene 2.0 nd

l,l—Dichloroethane 2.0 nd

Trichloroethene 2.0 24
1,1 ,1—Trichloroethane 2.0 nd

1,1 ,2—Trichloroethane 2.0 nd

Tetrachioroethene 2.0 nd

Vinyle Chloride 2.0 nd
Benzene 2.0 nd
Toluene 2.0 nd

Ethylbenzene 2.0 nd

Xylenes (total) 2.0 nd

1 04/MMD/297



i\ttent ion:
Reported to:

Lyle klinnett.
Ceo—Marine
1316 14th
Piano. TX

Project/f 1114—055 Carswell
Sampling Phase I; 0H118—151

Helogena ted Volatile Organic Compounds
EPA 8021

Halognatd VOCs using GC—PID
Hail detectors in series, cap
col; Tst Meth Eval Solid Nst,
SW—846, Vol IB, Ed 3, 11/86.

See attached ug/L
05/19/94

r : ,l
Pr I dent

M, INC.

306 Nest Broadway Avenue Mailing Address:
Fort North, Texas 76101 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Metro/65/l-0'143

Street
7507 '1

.. Identification:

Date of Report: OS/2 7/94

Lab ID.: 316 05/13/94 13

Date
Coil
Date

Rece
ec ted
Coil

ived:
by:

ected:

05/1 3/94
CST
05/12/94

Total Petrol eurn Hydrocarbons
rp i

I: I!

pec
lJa t;er
020,

1Ll
y ii r cr h

Meths
t. l'Jas

Ed 3,

II ing/L

05119/91
Tot Recvrble, JR

For Churn Analy of
tes, EPT\ 500/4—79--
03/83.

R jrnr- i.I) I 1 jr_it 'in 1—Ceo -tiar inc

TALEM, INC.

(!r in(rrire' f:r)Illa:t rIr)fl I)i1l-irI)



A
+ .J.

tialogenated Volatile Organic CompOufl(JS (EPA 8021)

Sample ID: 316 05/13/94 13

Customer Description: Project //111LT_055; Carswell
Sanipi i rig Phare I; CMI 1 S--i 51

Sample Matrix: Hater
Dilution Factor: 1 .0

Extraction Method: Purge Trap

1, 1—01 clii oroethene

Cis—1 ,2—DichloroeMiene
tran s—i ,2—D 1 c hi oroe there
1 .1—Dichioroethane
Jr I clii oroe there
1 , 1, 1--fri clii oroethane
1 1 2—In clii oroc tliane
le trach loroe there
Virivle Chloride
Benzene
To] ucrie
E thy I henzerie
Xylenes (total

5 .0
5 . 0
5.0
5.0
5 .0

5.0
5 .0

SM
5 .0

Date of Analysis: 05/19/9

Extraction Date: 05117/91

Per:

Pr
dge

rid = r4one Detected

* * * * * * * * * . * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

StJIROGATES & VAUJES OBTAINED

Detection Value Reco—

Compound Name Limi t Obtal ned very
(ugIL) (ug/L) (l)

2—Brornocliiorobeiizene (5u) 86

n ci

rid

rid
rid

rid

rid
rid

rid
rid
rid

5.0 rid
5.0 rid

37/LMA



— Attention:
Reported to:

M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/ 654—0143

Lyle Minnett
Geo—Ma r ne

1316 14th Street
Piano, TX 75074

Date of Report: 05/21/94

Lab ID.: 316 05/13/94 12

—
Ilalogenated
EPA 8021
Halognatd VOCs— Flail detectors
col; Tst Meth E
SN—846, Vol ID,

'A 418.1
t llydrcrb

'pec; Meths
l•1a Fer Has

020. Ed 3,

Tot Recvrble , FF1

For Cheni Analy ul
t:e, EPA 600/4 .79
03/83

See attached ug/L
05/19/94

24 mg/I
0511 9194

TALEfI. INC.

Con ii (lq'
Pr n .lcii I

—

Mail
P.O.

Fort

3. 3UE

Samp! lug

ing Address:
Box 3270
North, Texas 76113

Identification: Car swell

Phase I; GMI18—16!

Volal;i le Organic Compounds

Date Received:
Collected by:
Date Collected:

05/13/91
CST
05/12/94

'is I
I fl
val

Ed

1)9 GC-PID
series, cap
Solid list,

3. 11/86.

Total Petrol e'iuiu Hydrocarbons

Fri ii.i F io'i (.)1 Repo

— (for iuiuirries (oI1lUI. Mona Di !Iai ri)



T A E 9, 1 n c.

U1oqentec1 Volal:ile Organic Compounds (EPA 8021)

Sample ID: 316 05113191 12

Customer Description:

Saniple Mat:rix Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap

2—Bronioch I orobenzene (Sur)

1, 1—Dichioroethene
(1:1 s--i 2—Di clii oroetl!enc
trarii .?—[Ochioroetheiie
1, 1 —Di cli loroethane
Tr i chlcroethene
1 1 1-- ir i clii oroe ftane
1,1,2—Trichioroethanc
T e r ad' I or oe t lie iiC

VInvle Chloride
Benz el 1 I_I (inC
E thy I

Xylenes (total)

Extraction Date: 05/17/94

Per: ___
.1. . Coolidge
President

5.0
S 1)

5 0
5.0
5.0
5 .0

5 (1)

Date o Analysis: 05/19/94

Project 111114—055; Carsweil
Sanipi ing Phiae I; GMI 1R—i61

id = None Detected

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * *

SUIROGATFS & VALUES OBTAINED

Detection Value Reco—

Compound Name [mu I Obtained very
(uq/L) rig/U (7..)

102

nd
rid

rid
rid

nd
rid
nd
Ti (I

ii cI

ii (.1

rid

5.0
5.0

5.0
SO
5 . (_)

37/LMA



M, INC.

306 West Broadway AVenue
Eon; North, Texas
817/335—1 186
Metro/654—0443

— Attent:ion:
Reported 1o: Geo—Marine

1316 14th
Plano. TX

Street
75074

76104

3,, :: Il i;:: tt:::

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date Received: 05/13/94

Identifl cation: Prolect?! 1114—055 Carswell

Sampling Phase I; GMIJ8—171

Collected by:
Date Collected:

CS T

05/12/94

a
Malogenated Vo
EPA 8021

ilalognatci VOCs— I1)1l detectors
col; Tst Mpth Eval
S14—8'1G, Vol TB, Ed

lati Ic Organic Compounds

using GC—PID &
in series, cap

Solid Wst,
3. 11/86.

See

05119/94
attached ug/L

Total Petroleum Hydrocarbons
PA 119.1
'I: II.. ymircrli Tot Recvrble , IR

Spec; Meths For Ctiern Arialy of
Water Wastes, EPA 600/4--79--
020, Lii 3, 03/83.

-S

fAI..EM. INC

'15 rng/L
05/19/94

Per: £oii
Pre ident

Lyle Winnett Date of Report: 05/27/94

Lab ID.: 316 05/13/94 11

Distribution of Report:

— (for I nu I r I e s contact Mona DIII



3 H6
__LL\_LJM., I n c.

Ha1ogenatd Volatile Orqanic Compounds (EPA 8021)

Sample ID: 316 05/13/94 11 Date of Analysis: 05/19/94

Customer Description: Project 1/1114—055; Carswefl
Sampling Phase I; GMI 18—171

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05I17I9

Per: ________
.J'J. Coolidge 6)

nd = None Detected President

* * * * k * * * * * * * k * * * * * * * * * * * * * * * * * * k * * * * * * * * * k * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OFTAINED

Detection Value Reco-
Compound Name Limit Obtained very

(uçjR_) (trg/L) (7)

2—Broniochiorobenzene (Stir) 76

1 ,l—Dichloroethene 5.0 rid

Cis—! ,2.-Dichloroethene 5.0 id
trans—i .2—Di chloroethene 5.0 nd
1 , 1 —-Di chioroe thane 5.0 rid
Tr i clii oroe thene 5.0 nd

1 .1, 1—Tn cltl oroethane nd

1 , 1 2—Tnichloroethane 5 () id
1e trach 1 oroe therre 5.0 IlL1

Vinyle Chloride 5.0
Benzene 5.0 id
Tolijetie 5.0 fld
Ethyl benzene 111

Xy 1 en e s (to t a I ) S . .) I 3

37 / LMA



M, INC.

306 West Broadway Avenue
Fort Worth, Texas
817/335—1186
Metro/654—0443

76104

3 '1 c:: *

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

_ Attention: Lyle Winnett
Reported to: Ceo—Marine

1316 14th Street
Piano, TX 75074

Date of Report: 06/06/94

Lab ID.: 316 05/19/94 5

Date Received: 05/19/94

Identification: Project# 1114—055 Carswell
Sampling Phase I; GMI18—101

Collected by:
Date Collected:

CST
05/18/ 94

Total Petroleum Hydrocarbons
PA 418.1
et Hydrcrb, Tot Recvrble, JR

'pec; Meths For Cheni Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

See attached ug/L
05/27/94

35 mg/L
05/23/94

Per: J\JR. Coo1idg
President

—

—

—
Halogenated Volatile Organic Compounds
EPA 8021
Halognatd VOCs using GC—PID &

— Hall detectors in series, cap
col; Tst Meth Eval Solid Wst,
SW.-846, Vol TB, Ed 3, 11/86.

Distribution of Report
Geo—Marine

(for Inquiries

—I

TALENI, INC.

contact Mona Dillard)



Ilalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/19/94 5 Date of Analysis: 05/26/94

Customer Description: Project 1/1114—055; Carcwell
Sarupi lug Phase I; GMI1R—l01

Sample Ma ft I < : Hater
Dilution Factor: 1,0
Extraction Method: Purge & Trap Extraction Date: 05/26/94

Per:

Coolidge
nd None Detected President

* * * * * * * * , * * * * * * * * * * * * * * * * ** * * * * * * t * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
iig/L) (ug/L) (7)

2—Bromochlorobenzene (Surrogate) 86

1 ,1—Dic,hloroethene 2.0 rid
Cis-l,2-Dichloroethene 2.0 nd
trans—i 2—Di chioroetlrene 2.1) nd
1 .1—Dichloroethane 2.0 FiIJ

Trichloroet'hene 2.0 221)
1 1 1—1 r Ic hi oroe thane 2 .0 rid
1,1 ,2—Trichloroethane 2.0 nd
Tetrachloroe thene 2.0 nd
Virryle Chloride 2.0 rid
Benzene 2.0 nd
Tol uene .0 rid
Ethyl Ijnnnrie 2 0 nd
XyleTres (total) 2.0 rid

104!MMD/305



Metro/654—0443

'II'

Attention: Lyle Ninnett
Reported to: Geo—Ilarine

1316 14th Street
Piano, TX 75074

Date of Report: 06/06/94

Lab ID.: 3T6 05/18/94 8

Date Received: 05/18/94

Identification: Project# 1114—055 Carswell
Collected by: CST
Date Collected: 05/18/94

Sampling Phase I; GMI18—201

Halogenated Volatile Organic
EPA 8021
Halognatd VOCs using GC—PID &

— Hall detectors in series,
col; Tst Meth Eval Solid Nst,
SW—846, Vol 16, Ed 3, 11/86.

See attached ug/L
05/26/ 94

Total Petroleum Hydrocarbons
PA 418.1
t Hydrcrb, Tot Recvrbie, IR

pec; Neths For Chern Analy of
Hater & Hastes, EPA 600/4—79—
020, Ed 3, 03/83.

Distribution of Report:
—Geo—Mari ne

TALEM, INC

9.4 mg/L
05/19/ 94

p e r:

M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

Compounds

cap

— (for inquiries contact Mona Dillard) President



,_Ji!_c.

II1ogenated Vo1itile Organic Compounds (EPA 8021)

Sample ID: 316 05/18/91 8 Date of 4nalysis: 05/20/94

Project 111114—055; Carsweul
Sampling Pha;e 1; GMI19—201

Sample Mtr ix: Water
Dilution Factor: ! .0
Extract on Method: Purge & Trap

?—I3romoclilcjiobenzeiie (Surrogate)

1, 1—Dichloroethene
Cis- I .2—01 chioroetliene

I . 2—Di cliloroethene
1 1--Di ciiloroethane

Ti' i ch 1 oroethene
1 1 . 1 —Tr Ic Ii oroetha ne
1 , 1 * 2—Jr cliloroethane

Tel:rach 1 oroe the,ie

Vi iyle Oilor ide
[lenzene
To 1 tie ic

I ize liel r?I)e(. 1i

5.0
5.0
5.0
5.0

Customer Description:

05/25/94

3. Cool I dge

Extraction Date:

Per:

nd None Detected

SURROAT[S & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Ob ta i med very
ug/L) (ugiL) (7)

116

i d

n I
id

440
I) (J

iid
ri ci

nd

id

nd
nd
nd

5.0
5.0
5.11)

5 .0
5.0
5.0
S . 0
5 0

5 . 0

lOd /MMD/2T3



306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

Mailing Address;
P.O. Box 3270
Fort North, Texas 76113

Attention: Lyle Winnett

1316 14th Street

Date of Report:

Lab ID.:

06/06/94

Plano, TX 75074
—

— Identification: Project# 1114—055 Carswell

Date Received:

Collected by:
Date Collected:

05/18/ 94

CST
05/18/94

Sampling Phase I; GMI18—211

Halogenated Volatile Organic
EPA 8021
Halognatd VOCs using GC—PID &

— Hall detectors In series, cap
col; 1st Meth Eval

Compounds See attached
05/ 26/ 94

ug / L

SW—846, Vol TB, Ed 3, 11186.

— Total Petroleum Hydrocarbons
EPA 418.1
et Hydrcrb, Tot Recvrble, JR

'—spec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

Distribution
Geo—Marine

TALEM, INC

7.1 mg/L
05/19/ 94

Cool i

M, INC.
3E:

Reported to: Geo—Marlne
316 05/18/94 9

Solid Nst,

—

of Report

(for inquiries contact Mona Dillard) President
Per:



3"*JI 'LSI A I Eli. I n c..

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/17/94 9 Date of AnalysIs: 05/20/94

Customer Description: Project #1114—055; Carswell
Sampling Phase 1; GMI18—211

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/25/94

nd = None Detected

Per:

* *** ** *** ** *** ******** ************************************ *********** **********
SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained very

(ugIL) (ugiL) (1)

2—Bromochlorobenzene (Surrogate) 104

1,1—Dichioroethene 5.0 nd

Cis—1,2—Dichloroethene 5.0 nd

trans—1,2—Dichloroethene 5.0 ncJ

1,1—Dichloroethane 5.0 ml
Trichioroethene 5.0 nd

1,1,1—Trichloroethane 5.0 rid

1,1 ,2—Trichloroethane 5.0 nd

Tetrachloroethene 5.0 nd

Vinyle Chloride 5.0 rid

Benzene 5.0 rid

Toluene 5.0 nd

Ethylbenzene 5.0 nd

Xylenes (total) 5.0 nd

104/MMD/299



M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

3 "..:i LI!

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Attention: Lyle Winnett

1316 14th Street

Date of Report:

Lab ID.:

06 /06/94

Piano, TX 75074

Date Received: 05/18/94

Identification:

CS T

05/17/ 94

Halogenated Volatile Organic Compounds
EPA 8021

See attached ug/L
05/26/94

Halognatd VOCs using GC—PID &
Hall detectors In series, cap
coT; 1st Meth Eval Solid Hst,
SW—846, Vol lB. Ed 3, 11/86.

—
Total Petroleum Hydrocarbons
PA 418.1
t Hydrcrb, Tot Recvrble, IR

'pec; Meths For Chem Analy of
Hater & Hastes, EPA 600/4—79—
020, Ed 3, 03/83.

1400 mg/L
05/1 9/94

TALEM, INC.

Per: 1jR. Coo1i1e
President

Reported to: Geo—Marine

—

Project# 1114—055 Carswell
Sampling Phase I; GMI18—221

316 05/18/94 10

Collected by:
Date Collected:

Distribution of Report:
—Geo—Mari ne

— (for inquiries contact Mona Dillard)



TiF.:E:M Inc":.:: 1.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/18/94 10

Customer Description:

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap

Compound Name

2—Bromochlorobenzene (Surrogate)

Extraction Date: 05/25/94

Per: _
J. . Coolidge C)
Pie s ide ii t

1 .1—Dichioroethene
Cis—1 ,2--DichToroethene
Irns—1 2—Di ch 1 oroethene

.1 -Dichioroethane
Ir I cli loroetherie
I • 1 , 1 —iii cli loroethane
1 .1 2—Jr i cli loroethane
Fetrachloroethene
Vinyle Chloride
Benzene
Jul uene
E tliyi ljenzene
Xylcues ( total

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5 .0

5 . U

Date of Analysis: 05/20/94

Project #1114—055; Carswell
Sampling Phase I; GMI1R-221

rid = None Detected

* *k*k,*****k***k,Ir * k** ****** * ** 1***** ******** *** A***** ** ***
SURROGATES & VALUES OBTAINED

Detection Valve
Limit Obtained very
(rig/U (ug/L) (7.)

86

rid
lid
rid
I-Ic,

rid
iid
rid
rid
rid

600
520

1200
530

l0'l /MMD/300



Attention:
Reported to:

Halogenated
EPA 8021
Halognatd VOCs usi
Hall detectors in
col ; 1st Meth Eval

SN—846, Vol lB. Ed

Distribution
Geo—Mari ne

M, INC.

306 West Broadway
Fort Worth, Texas
817/335—1186
Metro/654—0443

Lyle kllnnett
Geo—Marl ne
1316 14th
Piano, TX 75074

ng GC-PID &

series, cap
Solid Wst,
3, 11/86.

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date Received:
Collected by:
Date Collected:

See attached
05/27/94

18 rnglL
05/23/94

Per: . R. Coolid

05/19/94
CS T

05/18/94

—

Street

Identification:

Date of Report: 06/06/94

Lab ID.: 316 05/19/94 4

3. r

Avenue
76104

Project# 1114—055 Carswell
Sampling Phase I; GMI18—231

Volatile Organic Compounds

TALEM, INC.

ug/L

Total Petroleum Hydrocarbons
EPA 418.1
et Hydrcrb, Tot Recvrble, IR

Water

020,

Meths For Chem Analy of
& Wastes, EPA 600/4—79—
Ed 3, 03/83.

of Report:

(for inquiries contact Mona Dillard) President



3 Ei; 6]JJJiii_!.
Ilalogenated Volatile Organic Compounds (EPA 8021)

;-.l3roiaochlorobenzene (Surrogate

1, 1—[fl chloroethene
Ci s—i 2—Di cliloroe thene
tr an s-i .1 Di c hi oroe tliene

1 —P1 cltloroe Uiare
Ti] chioroethene
1 , 1 . —Tn cli] oroethane
I 1 .2—Jr i (:111 oroe thane
Tv trach I oroe thene
Vinvie Chloride
Berizene
Jo] i.,ene
[thy hcn:e ic

Xyicties (total)

Extraction Date: 05/26/94

Per:
3. R. CooIidge
Pres dent

Sample ID: 316 05/19/94 4

Customer Description:

Date of Analysis: 05/26/94

Prolect /11114—055; Carswell

Sainpflrig Phase 1; 0t1118-231

Sample Matrix: Mater
Dilution Factor: 1.0
Extraction Method: Purge Trap

rid = None Detected

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * *

SURROCATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Umi t Obtained very
(ug/L) (rig/U (70)

70

5.0
5.0

5.0
5.0
5.0
5.0
5.0
5 .0
5.0
5.0
5.0
5.0

ri ci

ri ci

rid

rid
rid
rid
rid
rid
rid
rid
nd
rid

5.0 rid

104 !MMD! 30(1



Metro! 654—0443

Mailing Address:
P.O. Box 3270
Fort Worth,

Attention: Lyle Ninnett
Reported to: Geo—Marine

1316 14th Street
Piano, IX 75074

Date of Report: 06/06/94

Lab ID.: 316 05/19/94 8

— Identification: Project# 1114—055 Carsweil
Sampling Phase I; GMI1B—232

Date Received:
Collected by:
Date Collected:

05/19/ 94

CST
05/18/94

Halogenated Volatile Organic Compounds
EPA 8021

detectors
col; Tst Meth Eval Solid Wst,

'—pec; Meths For
Water & Hastes, EPA
020, Ed 3, 03/83.

See attached ug/L
05/27/94

7.8 mgfL
05/23/ 94

Distribution of Report
TALEM, INC.

—Geo-Mari ne

Per: R. Coo14e
(for inquiries contact Mona Dillard) President

—

M, INC.

306 West Broadway Avenue
Fort North, Texas 76104
817/335—1186 Texas 76113

Halognatd
— Hall

VOCs using GC-PID &

in series, cap

SkI—846, Vol IB,Ed 3, 11/86.

—
Total Petroleum Hydrocarbons
rpp 418.1
t Hydrcrb, Tot Recvrble, IR

Chem Analy of
600/ 4—7 9—



.:ii

Halogenated VolatHe Organic Compounds (EPP 8021)

Sample ID: 316 05/19/94 8 Date o Analysis: 05/26/94

Customer Description: Project //1114—055; Carswel 1
Sampling Phase I: GMI1R-232

Sample 1atrix: Water
Dilution lactor: 1.0
Extraction ethod: Purge & Trap

nd = None Detected

Compound Name

Extraction Date: 05/26/94

Per:

•JJJI. Coolidge
President

2--Broinoch 1 orohenzeue (Surrogate) 68

I, 1--Dichioroethene
Ci s—i ,2—Di chioroethene
Lr an s—i 2—I) i ch 1 oroe thene
1 , 1—f) ci' Ioroe thane
Jr chioroethene
1 j ,1_Trichioroethane
• I .2—Jr i ch 1 oroethane

Tel: rach 1 oroethene
Vinyle Chloride
Ben zene
To I ietie
E thy betizene
Xylenes (total)

SURROCATES & VAUJES OBTAINED

Detection Value Reco—
Limit Obtal ned very
(ug/L) (ug/L) (7)

50
5.1J
5.0
5. 0
5.0
5. 1)

5.0
5 - 0

5.0
5.0
5. C)

5.0
5.0

nd
flLl

I) di

H
nd

ci

nd

nd
i d

l0'1/4MD/30(



306 West Broad'lay Avenue
Fort Worth, Texas 76104
817/335—i 186
Metro/654—0443

Piano, TX 75074

9F:::

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Identification: Project# 1114—055 Carswell
Sampling Phase I; GMI18—241

Date Received:
Collected by:
Date Collected:

05/19/ 94
CS T

05/18/94

Halogenated
EPA 8021

Hal ogriatd

Hail detectors In
col; Tst Meth Eval
SW—846, Vol lB. Ed

series, cap
Solid Wst,
3, 11/86.

—-—pec; Me
Water &
020, Ed

8000 mg/L
05/23/ 94

Distribution of Report:
TALEM, INC.

—Geo-Mari ne

Per: f. Coo1id
(for inquiries contact Mona Dillard) President

M, INC.
rn

w Attention:

Reported to:
Lyle Winnett
Geo—Marine
1316 14th Street

Date

Lab

of

ID.:

Report:

316

06/06/94

05/19/94 2

Volatile Organic Compounds

VOCs using GC—PID &

See attached
05/27/94

ugfL

Total Petroleum Hydrocarbons
EPA 418.1
3t Hydrcrb, Tot Recvrble, IR

ths For Chem Analy of
Wastes, EPA
3, 03/83.

600/ 4—7 9—



JAJU
Ilalogenated Volatile Organic Compounds (EPA BOZT)

Sample ID: 316 05/19/94 2 Date OF Analysis: 05/26/94

Customer Description: Project //111/1—055; Carsweil
SainpHng Pliae I; GMIlL-24l

Sample Matr1: J.'later
Dilution Factor: 1.0
Extraction 1ethod: Purge ? Trap Extraction Date: 05/26/94

Per:

rid = None Detected President

* * * * * * * * * ,4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROcATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) (70)

2—Broinochlorobenzenc (Surrogate) 66

1,1—Dichioroethene 5.0 iii
r2i s—i , 2—Di CI) 1 oro€ thene 5.0 iii
trans—I , 2—Di ciii oroethene 5 0 rid
1, 1 —Di ch 1 oroe Fhane 5.0 id
ir i clii oroe thene 5.0 rid
1,1,1—Ti ichioroethane 5.0 id
1,1 ,2—Trichloi-oethane 5.0 id
Tetracliloroethene 5.0 id
Vinyle Chloride 5.0 id
Benzene 5.0 1100
lol riene 5.0 id
F ¶iiy I i)CI)2C11F2 5 .0 rid
Xylenes (tobl 5.0 nil

1O1/MMD/302



Attention:

M, INC.

306 Nest Broadway Avenue
Fort North, Texas 76104
817/335—1186
Metro/654—0443

Reported to: Ceo—Marine
1316
Piano

Identification:

Ha logena ted

EPA 8021

— Flail detectors In
ccl; 1st Heth Eval
SW—846, Vol IB, Ed

Project# 1114—055 Carswell
Sampling Phase I; GMI18—271

series, cap
Solid Wst,
3, 11/86.

Total Petroleum Hydrocarbons
PA 418.1
t Hydrcrb, Tot Recvrble, IR

'-''pec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report:

Lab ID.:

Date Received:
Collected by:
Date Collected:

See attached
05/27/94

44 mg/L
05/23/94

06/06/94

05/1 9/94

CST
05/1 8/94

Lyle Winnett

14th Street
TX 75074

316 05/19194 3

Volatile Organic Compounds

Halognatd VOCs using GC—PTD &

3,

TALEM, INC.
Distribution of Report:

—Ceo--Marl ne

Per: . R. Cooli
(for inquiries contact Mona Dillard) President

ug/ L



flalogenated Volatile Organic Compounds (EPA 8021)

Sample Matrb: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap

compound Name

2—Broniochi orobenzene (Surrogate)

1 I —1)1 c: hi oroe the me
Ci s—I .2—0 cli! oroe thene
trans—i .21)1 cliloroethene

1 -.1) ch 1 oroe tharme
Ir i chi oroc therie

1 1 -Ic 1 chi oroe thane
1 1 . 2- Iii clii oroc thanc
T trach 1 oroe thene
Vinyle Chloride
Berizene
Vol mie ne

E thyl benzcrme
Xy1emre (Lola I

Extraction Date: 05/26/94

Per: ___
3. Coolidge )
Pre I deir t

n (j

5.0 rid

5 0
5 (1

5.0
5 . U

5 (1

Sample ID: 316 05/19/94 3

Custoimier Description:

Date of Analysis: 05/26/94

Project llhh14—055 Carswell
Samrrplinq Pha::e I; CMI1e-2 11

nd - None Detected

* * * * * k * * * * * * * * * * * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROCATES & VALUES OBTAINED

Detection Value Reco—
Limit Obtained very
(ug/L) (ug/L) (70)

80

5.0
50
5.0
5. 0

5.0
5.0
5.0

mci

i ci

n d

nd

mmd

rid

nd
rd
1(3

d
nj

104 /MMD/303



Metrol 654—0443

I1.J

Attention: Lyle Ninnett
Reported to: Geo—Marine

1316 14th Street
Piano, TX 75074

Date of Report: 06/06/94

Lab ID.,: 316 05/18/94 3

.. Identification: Project# 1114—055 Carswel 1

Sampling Phase I; GMI18—281

Date Received:
Collected by:
Date Collected:

05/18/94
CST
05/17/94

Halogenated Volatile Organic Compounds
EPA 8021

See attached ug/L
05/25194

Halognatd VOCs using GC—PID &
— Hall detectors in series,

col; 1st Meth Eval Solid Wst,
SW—846, Vol TB, Ed 3, 11/86.

Total Petroleum
EPA 418.1

et Hydrcrb,
—'Spec; Meths For

Water & Wastes, EPA
020, Ed 3, 03/83.

Distribution of Report
Geo—Marine

TALEM, INC.

8.4 mg/L
05/19/ 94

Per:

M, INC.
3:

a
306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort North, Texas 76113

cap

Hydrocarbons

Tot Recvrble, IR
Chem Analy of

600/4—79—

(for inquiries contact Mona Dillard) President



Ilalogpnated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 O5/l8/9 3 Date of Analysis: 05/20/94

Customer Description: Project Ifl!14—055; Carswell
i rig Pirase I; CMI 1 8-28l

Sample Matrix: Mat:er

Di lution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/20/94

Per: _
iJ Coolidge

rid = Noire Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURR0ATES & VA(..UES OBTAJNEO

Detection Value Reco—
Compound Name Limit Obtained very

(ug!L) (ug/L) (7)

2—Brornochi orobenzeire (Surrogate) 1 11

1 1—Di chloroe tlrene 5.0 rd
Ci-1 .Z--Dichlroethene 5.0 rid

rans—l ,2—Di chloroethene 5.0
1, 1—Di chloroethane 5.0
Trichloroethene 5.0 rid
l,1,l—Trichloroeth€uie 5.0 id
1,1 ,2—Triclrloroethane 5.0 nil
Tetrachioroethene 5.0 rid
Viriyle Chloride 5.0 rid
Benzene 5.0 id
foluenri 5.0 id
Ethylbenzene 5.0 rid
Xy1ene ( l.ual 5.0 rid

104 IMMD/293



M INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Me t:ro/654—0413

Attention: Lyle Winnett Date of Report: 05/27/94
Reported to: Geo—Marine

1316 14th Street Lab ID.: 316 05/12/94 2
Piano. TX 75074-—

Date Received: 05/12/94
Collected by: CST

Identification: Project/I 1114—055 Carswell . Phase Date Collected: 05/11/94
11; GMII8—291 13:30

— Total Petroleum Hydrocarbons 6! nig/L
EPA 118.1 05/16/94
Pet Hydrcrb, Tot Recvrble. JR
Siec Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

—

—

TALEM, INC.[)i1 iljt ion of

— br i nqr.i i r es contac Mona Dill ard ) I'rs i dent



306 West Broadway Avenue
Fad Worth, Texas 76104
817/335-1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Metro/654-0443

Attention: Lyle l4innett Date of Report: 05/27/94

1316 14th Street
Piano, TX 75074

Lab ID.:

identification: Prajoctff 1114—055 Carswell,
I; GMI1B-.291 12:00

Phase

Date Received: 05/12/94
Collected by: CST
Date Collected: 05/11/94

Ilalognatci VOCs
Hall detectors
col ; Tst Meth E
SW—846. Vol lB.

using GC—PID &
in series, cap
val Solid kist,
Ed 3, 11/86.

TALEM, INC
i hut on of epnr t :

Per:

(for 1 nqu I r I es cuntac t Mona Dill ard) Pres i dent

M, INC.

Reported to: Geo—Marthe
316 05/12/94 1

Halogenated Volatile Organic Compounds
EPA 8021

See attached ug/L
05/17/94

Di

Ceo—Mar Inc



—

Italogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05112/94 1 Date of Analysis: 05/17/94

Customer Description: Project 111114—055; Carswell
Sampling Phase I; GMI 18—291 12:00

Sample Matri : 'Iater

Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

-
Per: _

Coo1idge
nd = None Detected President

* * * * — * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

— SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ugIL) (7)

2—Bromoclilorobenzene (Sur) 81

1,1—Dichioroethene 5.0 rid
Cis.-l .2—Dichioroeftene 5.0 26
Fran s—I, 2—01 ch Ioroe thene 5 0 nd

I ,1—D i ch1oroethme 5.0 nd
Tricliloroethene 5.0 20
1,1. i—Trichloroethane 5.0 nd
1 1 .2 -lii cii 1 oroethane 5.0 rid
Fe tra ch 1 oroe the ne S.0 nd

VinyJe Chloride 5.0 nd
Benzerie 5.0 rid

Toluene 5.0 nd
[thy I benzene 5.0 nd
XyJe;res (total) 5.0 rid

31 /UIA



M, INC.

306 West Broadway
Fort Worth, Texas
8h7/33fl—l 186
Me tro/654—0443

Avenue
76104

Mailing Address:
P.O. Box 3270
Fort Worth, Texas

At tent ion
Reported to:

Lyle l4lrinett

Geo—Mar inc
1316 14th Street
Piano. TX 75074

Date of Report:

Lab ID.:

05/27/94

316 05/12/94 4

Halogeiiated Voiati le Organic Compounds
EPA 8021

Haiognatd VOCs using GC—P1D

Hall deter tars in series, cap
col ; Tst Mclii Eval Solid Wst,

SH—846, Vol 15. Ed 3, 11/86.

See attached
05/17/94

ug / L

TALEM . ITIL
[) is t r 1 hi Ii Ofl
Ge., Ma I ne

101 1 I I CS

of Re part

coii l.a C 1: Mona D I I 1 am ci)

Pr r :

Pm e s I

Coo Ii dJ
U en t

76113

J.(jentificaton: Projectff 1114—055 Carswell . Phase
I: GMI!8301

Date Received: 05/12/94
Collected by: CST
Date Collected: 05/11/94

Toti I Petroleum Hydrocarbons 4900 ing/L
EPA 418.1 05/16/94
Pet Ilydrcrb . Tot Recvrhl e , IR
Spec: Meths For Chem Anaiy of
Hater Wastes, EPA 600/479-
00. EU :. 03/83.



6
JII 11,1 rc_

II1oqenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05112/94 4 Date of Analysis: 05/17/94
— Customer Description: Project: /11114—055; Carswell

Sampling Phase I; GMI l8—301

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/17/94

Per: J.Coole
nd = None Detected President

— SIJRROC/TES & VAlUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(uqJU (ug/L) (n/,)

—
2—Brornoclil orobenzene (Sur) 92

—'—.' • r1,1—Dichloroethene 30 rid
Cis—l ,2—Dichloroetliene 5.0
trans—I , 2—Di ch loroethetie 5.0 nd
1, 1—Dichioroethane 5M nd

Trichloroethene 5.0 rid
1.1 .l—Trichloroethane 5.0 rid
1.1, 2—Jr i chl oroethane 5.0 rid
Tetrachioroethene 5.0 nd
Vinvle Chloride 5.0 rid
Benzene 5.0 rid
Toluerre 5.0 rid
Ethyl benzene 5.0 150

Xylones (totil) 5.0 .150

3I/!..MA



'ttent 1OT1

Reported to:
Lyle Wiunett
Geo—Mar ne
1316 14th Street
Piano, TX 75074

Identfcation: Project# !114—055
I; GtJI8-3fl

Date of Report: 05/27/94

Lab ID. 316 05/12194 5

Hal ogena ted

EPA 8021

Hzilognatd V0C usi
Hall detectors in
cal : Ts I Me lb Eva]

SW—84fl, Vol lB. Ed

119 CC-PiP
series, rap
Solid Wst.

3, 11/86

See attached ug/L
05/17/94

Total Petro
[PA 118.T
P I ftydrcrh
SpeC: MetIr
Hater & 'las
020, Ed 3,

1 e urn Hydrocarbons

fat Recvrble. JR
[or Chein Analy of

tes, EPA 600/4-79--
03/83

170 nq/L
05/16/94

TA L Eli I NL
P I l.r i H H w at

1 '1 Ill'

(r(r Ill IH.I; (:IlIaCt Mania PIT lard) I'rc I '_Iiii L

M, INC.

306 Nest Broadway Avenue
Fort WorI;h, Texas 76104
817/335--l 186
Metro/654—0443

Carswell Phase

Mail i

P.O.
Fort

ng Address:
Box 3270
Worth. Texas 76113

Volatile Organic Connponnnds

Date Received:
Collected by:
Date Collected:

05/12/94
CST
05/11/94



i.j. i it
— TALE1I, Inc..

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/12/94 5 Date of Analysis: 05/17/94

— Customer Description: Project /11114—055; Carswel 1
Sampling Phase I; CMI 18—321

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/17/94

-
Pe __

tj. Coo1icJgJ— ud = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

— SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ugIL) (ug/L) (70)

2•-Bromnoclilorobenzene (Sur) 77

1 ,1—Dichloroethene 5.0 nci

Cis—12---Dichloroethene 5.0 nd

trans—i , 2—Oh chloroethene 5.0 nd
I ,1—Dichioroethane 5.0 rid
Trichloroethene 5.0 rid
1,1 .i—Trichloroethanu 5.0 rid
1,1 .2—Trichioroethane 5.0 nd
Tetrachloroeftcne 5.0 rid
Vitiyle Chloride 5.0 nd
Betmzeiie 5.0 24
Toluene 5.0 15

F 1;hyl Uenzeiie 5.0 16
Xy1ene (total) 5.0 61

37/ [MA



M, JNC.

306 Nest Broadway Avenue MaiHng Address:
Fort North, Texas 76104 P.O. Box 3270
8]7/335--1186 Fort North, Texas 76113
Metro! 654—0413

Attention: Lyle NiunelJ Date of Report: 05/27/94
Repor ted to: Geo—Mar 1 ne

1316 14th Street Lab ID.: 316 05/13194 2

Piano, TX 75074

Date Received: 05/13/94
Collected by: CST

Identification: Project/f 1114—055 Carswell Date Collected: 05/12/94
Sanipi lug Phase I; GMJifi331

I1alogen'ted Volatile Organic Compounds See attached ug/L
EPA 8021 05/18/94
Halognatd VOCs using CC—PID &
flail detectors in series, cap
col ; Tt Meth Eva] Solid Wt,
SH846, Vol TB, Ed 3. 11/86.

Total Pc tru I eurn lIVdrOcarbOUs 6500 mg/ L
EPA 419. I 05/16/91
Pc t llvdrcrh lot. Recvrb Ic. I P

Spec Me Ui Fe' Chem Anal y of
Hater & Hastes, EPA 600/4—79
020. Ed 3, 03/83.

I I\ I Ii1 III'
P I s r i but i en f Iper t

Ceo—Ma rine \_Q ,_b -
G Cool I d'

1o I Ti91 i r Ic s ini tar t 4)iid P11 I . rn ) Prr I ijeri t



—

Halogenateci Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05113/94 2 Date of Analysis: 05/17/94

Customer Description: Project /11114—055; Carswell
Snip1ing Pha:;e I; GMI 18—331

Sample Matrix: l4ater
Di1uion Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

Per: ______

•J(JI. Coolidg)
nrj = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

— SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) (°h.)

2—Bromochlorobenzene (Sur)

1 .1 --Di (:Illoroethene 5.0 iid
C'is—l,2--Dichloroethene 5.0 rid

trns—1 . 2—D I ch loroethene 5.0 rid

1 —Di clii oroe ftane 5.0 rid
Ti I chioroethene 5.0 lid

I, 1—fri (:111 oroethane rid
1 1,2—Jr i chl oroethne 5.0 rid
Tetrachlooethene 5.0 rid
Vinyle Chloride 5.0 rid
Benzeiìe 5.0 rid
Folueiie 5.0 rid

Ethyl berizene 5.0 '19
cries ot 1) 5 0 320

3]ILM/\



si,. 5 JL

M, INC.

306 West Broadway Avenue Mailing Address:
Fort North, Texas 76104 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Metro/654—0443

Attention: Lyle Ninnett Date of' Reporl.: 05/27/94

Reported to: Ceo—Marine
1316 14th Street Lab ID.: 316 05/13/94 3
Piano, TX 75074

Date Received: 05/13/94
Collected by: CST

Identirication: Projectflhll4—055 Carswell Sampling Date Collected: 05/12/94
Phase I; GMII8—341

Halogenated VolatHe Organic Conipouncis See attached ug/L
EPA 8021 05/18/94
Halognatd VOCs using CC—PlO
Hail detectors in series, cap
col Tst Meth Eval Solid Wst.
SW—846, Vol lB. Ed 3, 11/86.

Total Petrol dim Hydrocarbons 1100 mg/L
EPA 418.1 O5/1J/04
Put Hydrcrb Tot. Recvrljlu . JR

Spec Meths For Chew Analy of
later Hastes, EPA 600/4—79—
020, Cd 3. 03183

T/\LLM. INC.
IJistribetion of Report:
Ceo—Ma r inn

1. Cool i d r
( 1O iliqiliries contact: MO!I Cmi 1 lard)



T A L E M, I n c.

tlalognatd Volatile Orqanic Compounds (EPA 8021)

—

Sample ID: 316 05/13/94 3 Date of Analysis: 05/17/94

Customer lscripti.n: 1'oject llh1l1_O55; Carswell
Sampling Phase I; GMJ 1—341

—

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge ?. Trap

rid = None Detected

Compound Name

Extraction Date: 05117/94

Per: _____

.3. P Coolidge
Pres ident

2--BroinochJorobenzene (St,r

1, 1—F) I cii loroetiiene
Cis--l ,2—DichIoroethenc
I:ran.—l .2—Di clii oroetherie
I, F—Ui ch toroe tha!le
Jr i cli loroc Lhene
I 1 1 —Tr ch I oroe thane
1H,2—Tricluloroethane
Tefrachioron thene
Vinyle Chloride
Benzeiie
lol !.lCfl
Ethyl t)enzenc
Xy 1 erie s iota I

rid

nd
rid

rid

n cit

rid

Ti cit

Tid
Ti (J

Tic1

Ti (I

35

'17

92

SURROGATES & VAWES OEJTAJNEEJ

Detection Value Reco—
Limit Obtained very
(ug/L) (ug/L) (7)

5.0
'5.0
5 ()

• 0

5.0
5.0
5 . 0
5 . 0
5 0
5 .0
5 . 0
5 .0
5 0

37 /l MA



M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro / 654—0443

Mailing /\ddress:
P.O. Box 3270
Fort Worth, Texas 76113

Attention Lyle Winnett Date of Report: 05/27/94
Reported to: Geo—Marine

131€ 14th Street
Piano, TX 75074

Lab ID.: 316 05/13/94 4

Phase I; GMIJ8—342

IIIogennted \/olatfle Organic Co!npounds
[PA 8021

ognatd VOCs usi
I (Ic tec Lors in

Date Received:
Collected by:
Date Collected:

See attached tjglL
05/18/94

05/1 3/94

CS'
05/12/94

P1:al Petroleum Hydrocarbons
[PA 418.1
Fe I Ilydrrrh . Tot Recvrbl e . JR

280 rnqfL
05/I 6/94

Spec: Meth
Na ter Na
020. Ed 3,

s For Chem Analy of
stes, EPA 600/4—79—
03/83.

T[\LE[l. 1 lIC

I' :

Pres ideril

Identification: Project//1l11—055 Carsweli Sampling

lIa 1

II a 1

ci'!; 1st Meth Eval
SN—816. Vol lB. Ed

tig GC-PID

series, cap
Solid Wst,
3, 11/86.

!'i!i i!)Ir1ip if Riprt
;c'_l.r i

(1'r i,i(U!.ieS c'Jtitacl l1''na [ii I



3 .jj..

T I\ I E H, I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13/94 '1 Date of Analysis: 05/17/94
— Customer Description: Project //1114—055; Crrswe1J

Sanipflng Phase I; GMI 18-342

Sample MaIrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

—
Per: ______ —_______Jc Coolidge

nd = None Detected President

*A * * * * * * * * * * A * * * * * * * A A * * * * * * * * * * * * * .1 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * A * * * * * * * * * * * *

S(JROGATES & VAIiJES OBTAINED

Detection Value Reco—

Compound Name Liini t Obtathed very
(iig/L) (rig/U (,)

2—Bromochlorobenzeiie (Sur) 67

1,T--Dichloroethene 5.0 rid
Ci s—i ,2—Di chioroetlrerre 5.0 rid
trans—i ,2—[)i chioroetherie 5.0 rid

— I
,
1 —Di chloroethane 5_U

Ti 1 clii oroe thene 5-0 rid
1,1 .1--Trichloroethatie 5.0 rid
1 , 1 ,Z—Tricl-rloroethane 5.0 rid
Te traclr 1 oroc thonc 5 0
Viriyle Chloride 5.0 rid

Berizenc 5f) rid
Tol uene 5.0 rid

Ethyibenzerir 5.0 18

Xyienes LoLal) 5.0 52

37/LMA



3

M, INC-

306 Hest Broadway Avenue Mailing Address:
Fort Worth. Texas 75104 P.O. Box 3270
917/335—1186 Fort Worth, Texas 76113
Mp tro/651—O443

Attention: Lyle HiluieLt Date of Report: 05/27/94
Reported to: Geo—Martne

1316 14th Street Lab ID.: 316 05/13/94 1
Piano, TX 75074

Date Received: 05/13/94
Collected by: CST

Identification: Project/f 1114—055 Carsweli Date Collected: 05/12/94
Sarnpl mg Phase I CMI 19-35 I

Halogenated Volatile Organic Compounds See attached ug/L
EPA 8021 05/18/91
Halognatd VOCs using CC—P[D ?
Hall detectors in series, cap
col Tst Meth Eval Solid '1st.
SW—RIG. Vol IB, Ed 3, 1 1186.

Total Pet io 1 e urn Ilydroca rhon s 3900 ny / L
EPA 119.1 05/16/94
Pet: Hyctrcrh. Tot Recvrble . JR

Spec: Meths For Cheni Analy of
Water Wasl:es EPA 600/4- 79-
020, Ed 3. 03/83

FA1 [II, I MC

I) I I but i on Of: Report
Ceo—Mar Inc

For : . Coo lid e
(For i nqii j r i PS con tar I. t-IOfl?i I) I I 1) Pre I dent



lb

LI_L_EM, I n c

Ilalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13194 1 Date of Analysis: 05/17/94

Customer Description: Project 1/1114—055; Carswell
Sanlpl i rig Phase I; GMI 18—351

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge g Trap Extraction Date: 05/17/94

—

Per:
•_1. . Coo1idg)

nd = None Detected Pr sicient

* * A A A * * * A * * * * * * * * * A * * * * * A A A * * A * * A * * * A * A * * * * * A A A * * A * * * * * * * * * * * * * * * * * A A * A * * * * A * *

— SURROGATES & VALUES OBTAINED

Detection Value Reco--
Compound Name I_ imi f. Obtal ned very

(ug/L) (ug/L> (%)

—
2--Pronroclilorobenzene (Sur 75

1 1—DjclrloroetThene 5.0 rid

Ci s—I ,2—IJichloroethene 5.1) rid
t:rans—l ,2—Di chioroc Uieue 5.0 rid
I, 1—01 chloroethane 5.0 nd
Tr I chioroethene 5.0 rid

1,1 .1-Iichlor-oethane 5.0 nd

.1,2 -Tn ch1oroethne 5,0 rid
Tetrachioroethene 5.0
Vinyle Chloride 5.0 rid
Berizene 5.0 11

Tol uene 5.0 190
El.:liyI benzene 5J) 130
Xylnnes (total) 5.0 334

371LM/\



3

M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76101 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Me tro/654—0143

Attention: Lyle Winnett Date oF Report: 05/27/94
Reported to: Geo—Marine

1316 11th Street Lab ID.: 316 05/11/94 3
Piano, IX 75074

Date Received: 05/11/94
Collected by: CST

Identification: Project/f 1114—055 Carswcll Date Collected: 05/10/94
Sampling Phase I: GMI 18—361

Halogenated Volatile Organic Compounds See attached ug/L
EPA 8021 05/17/94
Halognatd VOCs using GC—Pi[)
I-tall detectors in series, cap
col; Tst Meth Eval Solid Wst,
SW—81f3, Vol IB, Ed 3, 11/86.

Ti\i Fll Ji
I) 1 ti I ljii t. 1 OIl Of Rpor t
CeoMarine

fji I Ii(ij i r cii 1: I N-Iuia Ii III aid - Eic '1 cien I



3..

T A 1 H, 1 n_c

Ilalogenated Volatile Organic Comriounds (EPA 8021)

Sample ID: 316 05/11/91 3

Customer Descrl ption:

Date of /\nalysis: 05/17/94

Project ff1 114—055; Carswell

Sampling Phase 1; GMI 18—361

— Sample Matri": Nator
Dilution Factor: 1.0
Extraction Method: Purqe & Trap Extraction Date: 05/17/94

— nd = None Detected

Compound Nanie

Per: Th__
Coolidge

President

2—Bronioch 1 oroljenzene (Sur

1 ,1•Dichioroethene
C s -- I .2—Of clii oroe Utene
trans—I, 2—Di chloroe!;hene

• 1—F) 1 clii oroe thane
Jr i ch 1oroe thene
1 1, I —Tr I clii oroe thano
1.1.2—Trichioroethane
leti'ac hi oroe thene
Vinyle Chloride
Berizene
Jol ucrie

E I;Iiy 1 l)enzene

XyIeiie ( tot1 1

rid

rid

lid
ii ci

nd
iid

nd
11(1

Ii (I
nd
rid

nd
nd

81

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATIIS & VAUJES OBTAINED

Detection Value Reco—
Limit Obtained very
(ug/L) (ug/L) (70)

5.0
5.0
5 . 0
5 . (1

5.0
5 .0
5.0
5.0
5.0
5.0
5.0
5 . 1)

5 ()

3•J / [MA



M, INC.
39G

Date
Coil
Date

Received:

ected by:
Collected:

05/18/94
CST
05/17/94

Total Petroleuni Hydrocarbons
EPA 418.1
Pet Hydrcrb
Spec; Meths
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

TALEM, INC

890 rng/L
05/1 9/94

Per: Cool e
Presi dent

Attention:

Reported to:

306 Nest Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Metro/654—0443

Lyle Ninnett Date of Report: 06/06/94
Geo—Marine
1316 14th Street Lab ID.: 316 05/18/94
Plno, TX 75074

Identifi cation: Project# 1114—055 Carswell
Sampling Phase I; GMI18—361

11

Tot Recvrble, IR
For Chem Analy of

Distribution
Geo—Mari ne

of Report

(for inquiries contact Mona Dillard)



Attention:
Reported to:

Lyle Wiiinett
Geo—Mar I ne

1316 14th Street

Avenue
76104

Mail
P.O.

Fort

Date of Report:

Lab ID.:

05/27/94

316 05/11/94 1
Piano, IX 75074

Project/I 1114—055 Carswel1

Sampling Phase I; GMI18—371

Ifalogenated Volatile Organic Compounds
EPA 8021
Ualognatd VOCs using GC—PID &
Hail detectors in series, cap
col ; Tst Meth Eval Solid Nst,
SfrL-846, Vol IB, Ed 3, 11/86.

cE H

Spec:
I'Ia ter

020

See attached ug/L
05/17/94

TALEM, INC.

I'er:
Pre I dent

3 iI; l !L,

M, INC.

306 West Broadway
Fort Worth, Texas
817/335—1 186
Metro/654—0443

ing Address:
Box 3270
North, Texas 76113

Identification:

Date Received:
Collected by:

05/11/94
CST

Date Collected: 05/10/94

ToI:a I Pe t:roleum Hydrocarbons
'PA 418.i

yrircrb, Tot Recvrljl . IR
Meths For Chew Analy of

Hastes, EPA 6O0/&79—
Ed 3, 03/83

18 nig/L
05/i2/94

1) i s r 1 hii 1 i ")n
(;ec) —Mar ¶ ne

of Report:

— (for inqririeS conl:act. Mci [i 1 Jii



3 sI
IAiE H, j..c

flalogenated Volatile Organic Compounds (EPA 8021)

Compound Name

Extraction Date: 05/17/94

Per:

1. . Coo1idge
Pre si d e iìt

-l3 r nocli I orobeuzene (Stir) 87

I . Di chioroethene
C 1 2-1) Ic iii oroe tliene
1rin-. 1, 2—1) i cii loroethenc
I I —Di clii oroe hane
fr i Clii oroe thene
1 . . 1—Jr I ch loroe Ihane
I I . 2—ir I ch Ioroethne
Te ra clii nroe tirerie
Vinyle Chioride
13en zel-ie

lolijeup

III Ii v1 benzenc'
Xyliiic ( lol:al 1

2 .0

2J1
20
2.0
2J1)
2J)
2 .0
2.0
2 .0

20 rid
2.0 rid

fl (I
ii CI

iI1iI)1e ID: 316 0511119'l I

Customer Description

Date oV Analysis: 05/17/94

Project //1114—055; Crswe11
SarnpMng Phase U GMIIR—371

Sample laIn r : 4ater
Dilution Factor: 1.0
Extraction lethod: Purge Trap

11(1 None Detected

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Limit Obtained very
(ijg/L) (ug/L) (7,)

n d

nd
n d

ud
rid
rid

ii cl

nd

2 11

2 0

31/LMA



— Attention:
Reported to:

M, INC.

306 West Broadwiy
Fort Worth, Texas
8171335—1186
Metro/654—0443

Lyle Winnett
Geo—Mari ne
1316 14th

PIano, TX

Ave iiU e

76104

Halogeriated Volatfle Organic Compounds
EPA 8021
IIalognatd VOCs using GC—PID &
Hal I detectors n series, cap
col ; Tst Meth Eval Solid Wst.
SW—816, Vol JR. Ed 3, 11/86.

Fl I l I !,ii I I ')I)
M; r

Prc' rIP 1 I:

Mailing Address:
PM. Box 3270
Fort Worth, Texas

Lab ID.:

Date
Coil
Date

Received:

ected by:
Collected:

310 rnq/l_

05/12/94

05/ 10/94

CST
05/09/94

—

Street
75074

76113

Jdenl:iiication:

Date of Report: 05/27/94

Project/I 1114-055; Carswell
Sampling Phase I; Gill 18—381

316 05/10/94 1

See attached ugh
05/1 7/94

Total Pp t r I epin Mydrocarhons
A 118.1

021),

3

TALEM. (WC.

Ppr

I-!ydrc rh , I. Rec vrb 1 e , I P

Me ft s Fr Chein Anal y of
r Wastes, EPA 600/1-79-

Fri 3. 03/83.

of flpor t

— il I F1(1! 1° IiC I. 140101 DI 1! aId)



3ic_ 4Ei 3

Halogenateti Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/10194 I Date of Analysis: 05/13/94

Customer Description: Project #1114—055; Carswell
Sampling PIiae I: CMI 18—381

Sample Matrix- Water
Dilution lactor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

Per: j\Coo lid g.)
rrJ = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ugIL) (7)

2—Brr)nloc hi orobenze ne Sur 66

1 I —I)i chloroethene rid
C'is-l ,2—Dichloroethene 5.0 rid
1rns--I .2—Dichloroethene 5.0 rid

• 1--Dichioroethane 5. rid

Irichioroethene 5.0 rid
1,1 I —Tn ch loroethane 5.0 rid
1,1 .2Trichloroethane 5.0 rid
1 trachloroethene 5.0 nd
\Jinivle ChlorIne 5.0 rid
Denizene 5.0 id
Toluene 5-0 rid
EHilbenene 5.0 580
Xy1rie (total) 5.0 1600

ii7/LMI\



M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1 18f
Metro/654—0443

— Attention: Lyle Hin,ietl.

Reported to: Geo—Marine
1316 14th Street
Piano. TX 75074

Mailing Address:
P.O. Bo 3270
Fort Worth, Texas 76113

Date of Report: 05127/94

Lab ID.: 316 05/13/94 10

Irientiflcation: Carswel 1

GMII8—391

Date Received:
Collected by:
Date Collected:

05/13/94
CS T

05/12/94

Halogenateci VolatHe
EPA 8021
Fl a log,' at ci

Hall detectors
col; Tst Meth Eval
SW—846, Vol IB, Ed

Orqan 1 c Compounds

Sol d list,

3, 11/86.

See attached ug/L
05/18/94

Spec; Meth
I'ater Na

020, Ed 3,

TAIEl1. .tT1I.

Di S l:r 1)1! t Toll
—S r I TiC

of Report:

P o r :

;13. 6

Projectfl 1114—055
Sampling Phase I:

VOCs using GC—PID &
in series, cap

Total Petroleum Hydrocarbons
PA 418.1

Flyclrcrb, Tot Recvrb!c.

s For Chew Analy of
sies, EPA 600/479—
03/83.

2300 wg/L
05 / I 9/94

for inquirIes contact Mona Di I aL Pm e i dcii t



*Il::i
Ilalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13/94 TO Date of Analysis: 05/17/94

Gus homer Description: Projed //11)4—055; Carswejl
Satnpl ing Phase I; GMI 18—391

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

Per: __________
.i(.) Coolidge

id = None Detected Pesident

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ,, * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) <7)

2—Brornochlorobenzene (Stir) 77

1 Di ch 1 oroe thene rid
Ci s—i , 2—Di chloroe thene 5.0 rid
trans-- 1 ?—Di clii oroethene 5.0 rid

I, 1 --Di ch 1 oroethaiie 5 .0 nd
Trch1oroethene 5.0 Iid
I . I 1 -Jr i ch 1 oroe thane 5.0
1, 1 2—Tn chloroethaute 5.0 nd
Tetnachioroethene 5.0 Tid

Vinyle Chloride 5.0 rid
Beuzene 5.0 4O
Toluene 5.0 111

E t:hyl beuzene 5.0 580
Xylenes (tobi) 5.0 1700

37/LMI\



M, INC.

306 I4es - Broadway Avenue
Fort Worth, Tcxas 76104
817/335—i 186
Wet r c) / 654—041 3

Reported to: Geo—Marlne
1316 14th Street
Piano, TX 75074

Mailiuq Address:
P.O. Wox 3270
Fort Worth, Texas 76113

Date Received: 05/13/94

— Identification: Pro1eCtf' 11 l4055 Carswcl 1
Sainpi ing Phase I: GMil8--01

Coflected by:
Date Collected:

CST
05/12/94

tialogena ted Volatile Orqan Ic Compounds
EPA 8021
Ualogriatci VOCs using GC—PID &
Wall detectors in series, cap
col ; Tst Meth Eva] Solid Wst.
SI•'l—846, Vol lB. Ed 3. 11/86.

See attached ugIL
05/18/94

Total Petroleum llyrJrocarbons
rT,\ 418. I

t lydrcrb , Tot Recvrble . ill
pec ; We ths For Chcn Ana ly of

Hater ? Wastes. EPA 600/479-
020. Ed 3. 03/83.

I r 1O
Geo• Mar iii

i iI1Iir1C (:cr1t(.i Ilii. 1)1 I

I Er—', I NC

4 ng/L
05/1 9/94

I r :

Pr I iv ii

Attention: Lyle Wi nnett Date of Report: 05/27/94

Lab ID.: 316 05/13/94 5



L c -

flalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13/94 5 Date f: Analysis: 05/17/94

Customer Descrptioii: Project tflll'1_055; Carwe11
Thnrpling PIiae I; CM! 18—401

Sample Matri Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/17/94

iCjJ Coo1idgo—
rid none De tiectecl President

S(JRROCATES VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obta] ned very
(ug/L) 'ug/L) ()

2—Bronncic hi orobenzene ( ur ) 110

1-Mi clii oroe thene 2 .0 md

Ci s-I, 2-Ui ch loroe timene 2 1)
trans_i,2_Dichloroethene 20

• 1 --Di chi oroc thane 2 0 rid
Jr ] chi oroethene 2.0
1,!, l—Trch1oroetl)ane 2.1) rid
1 1 .2 --Jr i ch 1 oroethane 2 .0 id
Te trach loroe thene 2.0 nd
Viriy!eChioricle 2M id
Ben:ene 2.1) nd

To] uene 2 1) id
F I;hy I benzene 2 (1 nil

)y1 'jies I) 2 1) rd

37/LrIA



M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
MetroI654—0443

— Attention:
Reported to:

Lyle Ninnett
Geo—Mar ne
1316 11th StreeL
Piano, T 75074

Date of Report: 05/27/94

Lab ID. 316 05/10/94 2

ilalogenateci Volatfle 0rganc Compounds
EPA 8021

Halogtatd VOCs using GC—PID &
Flail detectors in series, cap
col; 1st Meth Eval Solid Wst,
SW—846, Vol lB. Ed 3, 11/86.

FA 418.1

___ l. Ily

Ha Ior

020.

F) i s r hi_i I

— •,O(i -M i i rip

!/\I.EN, Eric.

Date Received:
Collected by:
Date Collected:

See attached
05117194

2.7 mg/L
05/12/94

El Cool I d
leti l

05/10/94
cST
05/09/94

ugi L

3 "' ft:::ti iE:::

Mailing
P.O. Box
Fort Wor

Address:
3270

th, Texas 76113

— Identification: Project/f 1114—055 Carsweil
Sanqjl irig Phase I; G4J 18—411

Tota I Pet role uni Ilyd roc a r bon s

drcil.,
MetH
& Has

rj 3,

Tot: Recvrble, IR
For Chern tmaly of

t, EPA 600I470—
03/83

r1 lRrpo, I.

— (I.n IiiciiEic i:,riLorl_ Flii,i E)ii!aiI)



.*tE r

TAEH,In c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/10/94 2 Date of Analysis: 05117/94

Customer Description: Project //1114—055; Carswell —
Sampling Phase I; CMI 18—411

Sample Matrix: Hater
Dilution Factor: 1.0
Extraction Method: Purge P Trap Extraction Date: 05/17/94

Per: ____
•cij. Coolidg

mci - None Detected President

StIRR0ATES & WIJJES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug!L) CX)

2 —Brornoclr 1 orobenzerre K Sur ) 114

1 l--[)ich1o-or?U1ene 2.0 nU
Ci s—i . 2-DI r;h 1 orce the ne 2 0 nd
trans— I .2 _[l clii oror theme 2 .0 nd
1.1 —Hchloroethane 2.0 nil
Tr clii oroe Ihene 2 .0 mci

1 I — ir I ch I oroc thane mci

.1.2--fr chioroethane 2.0 mci

Tetrach loroe theme 2.0 mci

Vimvft Chloride 2.1) mc!

Benene 2J)
2.0 rid

[tlryfteri:eire 2.0 mc!

V 1 C iC I I I a I mc!

37/LMA



Metro/654—0443

3iE

Attention:—
Reported to: Geo—Marine

1316 14th Street

Date of Report:

Lab ID.:

06/06/94

Identification:

Piano, TX 75074

Date ReceIved: 05/18/94
Collected by: CST
Date Collected: 05/17/94

Hal ogenated
EPA 8021

Halognatd
Hall detectors
col ; Tst Meth Eval Solid Hst,

See attached ug/L
05/25 / 94

SW—846, Vol IB, Ed 3, 11/86.

Total Petroleum Hydrocarbons
EPA 418.1
t Hydrcrb, Tot Recvrble, IR

1.Z mg/L
05/19/94

——spec; Meths For
Water & Hastes, EPA
020, Ed 3, 03/83.

600/4—79—

Distribution of Report:
TALEM, INC.

Geo-Mari ne

Per: Coolid
(for inquiries contact Mona Dillard) President

M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth,

Lyle Winnett

Texas 76113

Project# 1114—055 Carswell
Sampling Phase I; GMI18—l41

316 05/18/94 1

Volatile Organic Compounds

VOCs using GC-PID &
in series, cap

Chern Analy of



I A LEU,jLc -

4.. r

lialogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05118194 1

Customer Description:

Sample Matri: Water
Dilution Factor: 1.0
Extraci:ion Method: Purge & Trap

Compound Name

2 F3romnoch 1 cnobenzerie (Surrogate

Extraction Date: 05/20/94

1—Ui chioroethene
Cis—1 .2-Dichioroethene
trans- 1 ,2—-Di cliloroetherie
1. 1—Ulclnloroethane
Tr I cii 1 oroc therie

1 1 —ir i chi oroe thane
1 , 2—Tr I clii oroe thane

Tetrachloroe tlipne
Vinyie Chloride
Berizene
lol neric

F Iy 1 ijeiizcrie
Xvi r:iies IoL 1)

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Date of Analysis: 05/20/94

Project #1114—055; Carswell
Sampling Phase I; G1IlP—14l

Per: __
3k.ji Coolidge (j

rid - None Del:ectecl President

- * * * * * * - * * * * * f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SIJRROATES & VARJ[S OBTAINED

Detection Value Reco—
Limit Obtal ned very
(ug/Li) (ug/L) (7)

ii ci

tic!

tic!
260

tmci

rid

I) ci

ci

fl ci

rid

Ii ci5 . 0
S . 0

104/MMD/291



M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Metro! 654—0443

Attention: Lyle Wlnnett Date of Report: 06/06/94
Reported to: Geo—Marine

1316 14th Street Lab ID.: 316 05/17/94 7
Piano, TX 75074

Date Received: 05/17/94
Collected by: CST

Identification: Project# 1114—055 Carswell Date Collected: 05/16/94
Sampling Phase I; GMI18—421

Halogenated Volatile Organic Compounds See attached ugIL
EPA 8021 05/25194
Halognatd VOCs using GC—PID &

— Hall detectors in series, cap
col; Tst Meth Eval Solid Wst,
SN—846, Vol IB, Ed 3, 11/86.

—
Total Petroleum Hydrocarbons 2.2 rnqlL
EPA 418.1 05/19/94
t Hydrcrb, Tot Recvrble, JR

--—Spec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

TALEM, INC.
Distribution of Report:

.—Geo-Marlne

Per: 3.. Cooli
(for inquiries contact Mona Dillard) President

—



3. :;;;
T A , I n c. -

1'

Ualosienated Volatile Organic Compounds (EI'A 8021)

Sample ID: 316 05/17/94 7

Customer Description:

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap

Compound Name

2 --Broinoch I orobenzene (Stir rogate

Per: __________

Coolidge
President

I l—Dich1oroethe;ie
Ci s—I 2—DicliIoroethene
trans—i , 2—Di chlorocthene
1,1 —Di cli1oroetIian
fri chioroethene

1 , 1 —Tr dii oroe tliane
1,! 2—TrichioroetF'iane
rc' ti'ach loroethene
ViiiyFe Chloride
Benze tie
To! lwne
rtliyl benzne

enes t Iii

5.0
5.0
5.0
5,0
5.0
5.0

Date of' Analysis: 05/20/94

Project //1114—055; Carswell
Sampling Phase I; GMI1fl-42l

Extraction Date: 05/20/94

nd - None Detected

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Limit Obtained very
(ug/L) (trg/L) (7)

104

iid

n d

n 4

I'd

520
Ii ii
1)4

id
rid
rid
1)4

n4
I'd

5,0
5.0
5.0
5.0
5.0
5.0
5.0

104/MMD/290



Mailing Address:
P.O. Box 3270
Fort Worth,

Attention: Lyle Winnett

a

Reported to: Ceo—Marine
1316 14th Street
Piano, TX 75074

Date of Report: 06106/94

Lab ID..: 316 05/17/94

Date Received: 05117/94
Collected by: CST

Identification: Project# 1114—055 Carswell Date Collected: 05/16/94
Sampling Phase I; GMI18—431

Halogenated
EPA 8021

Halognatd— Hall detectors
col ; 1st Meth Eval

SW—846, Vol lB. Ed
Solid Nst,
3, 11/86.

Compounds See attached ug/L
05/25/94

�pec; Meths For
Water &
020, Ed 03/83

TALEM, INC

1.5 mg/L
05/19/ 94

Distribution of Report:
—Geo-Mari ne

Per: R. CooHd
(for inquiries contact Mona Dillard) President

a
M, INC.

306 West Broadway
Fort Worth, Texas
817/335—1186
Metro/654—0443

Avenue
76104

Texas 76113

6

Volatile Organic

VOCs using CC—PID &

in series, cap

Total Petroleum Hydrocarbons
rpp 418.1
t Hydrcrb, Tot Recvrble, IR

Chem Analy of
Wastes, EPA 600/4—79--

3,



(
T ALEM1nc-

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/17/94 6 Date of Analysis: 05/20/94

Customer Description: Project f/1H11_055; Carswefl
Sampling Pha:;e I GMJIB—131

Sample Matri: Water
Dilution Factor: 1 .0
Extraction Method: Purge & Trap Extraction Date: 05/20/94

Per:

rid = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name I_i in t Obtai ned very
(ug/L> (ug/L) (7.)

2--Bromochi orobenzene (Sur rocjate) 1 5

1!—-1Jchloroelien 2.0 rid
Ci s—i ,2--Dicliloroethene 2.0 id
trin s—. 2--P i ch I oroc the ne 2 .0 rid
1, 1—hi chloroeHiane 2.0 ic]
Fri cli loroefliene 2 11 570

1—in cF!1oroethitie ; 0 H
I ,?—Tr I chloroethane 2.0 H

Te Irach 1 oroe thene 2.0 rid
V nyl e Chloride 2. 0 rid
Benzene 2.0 rid
Toluene 2.0 rid
Ethyl 2 rid
Xvleri FoLil ) 2.1 rid

101 /MMD/280



MetroIG54—0443

— Attention: Lyle 14n'pctt: Date ol Report: 05127/94
Reported to: Geo-Marine

—

1316 14th Street
Piano, TX 75074

Lab ID.: 316 05/13/94 8

Identification: Project#l I 14—055 Carswell SarnpUrig

Date Received:

Collected by:
Date Collected:

05/13/94
CST

05/12/94
Phase I; GMI18—441

Halogena.ted Volatile Organic Coinpouncis
EPA 8021

Halognatd VOCs using GC—PID
Hat I detectors in series,
col ; 1st Meth Eval Solid Hst,
514—846. Vol [B. Ed 3, 11/86.

See attached LT9/L

05 / 18/94

Total Petroleum Hydrocarbons
PA 418.1

__,,_,,eI: l-lydrcrb . Tot Recvrbl e
Spec; Meths For Chem Analy of
Water 'tastes, EPA 60014-79—
020, Ed 3, 03/83.

1)151 hilt l(l) r[ JP1))rf
LALEtI, Ttl

2.8 ing/L
05/19/94

— (;n) -Mar i nc

Pc?r: .1 Cool Id
— (Ic_n inqu]lis contact Mona Dii Ia,'!) P1c'sidcIltI

M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

cap

IR



i1L!_[H ,jjç_
.+11•

Halogenated Volatile Organic Compounds (EPA 8021)

amp1e ID: 316 05/13/94 R

Customer Description:

Date of Analysis: 05117/94

Project fill 1l_055; Carswel 1

Sainpi I nq Pha:e I CMI 1 8—441

Sample Matrix: Water
Di !ution Factor: 1.0
Extraction Method: Purçje Trap Extraction Date: 05/17/94

nd = None Detected

2- Bromnoclmlomobemizene (Stir)

1 Di H I oroe thene
Cis-! .2-Dirhioroethene
In;_.j .2—Dichioroethemie

1 --Di cli I oroc tha.nc
Jr i cHl orue thene

.1 -Tn cli loroethanc
1 - 1 2 -Tr In HI oroe tiiane
1 c tm;icim 1 omoc themie
VI iivl e Cimlor I ift
Be rite crc
1 unne

II lii y I ten;:c me
yl curt (tl;i1)

Per:

.II(J3). Coo1idge
President

- * * .* * * * * - * * * * * * * -, * * * -; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SUI1ROC!\TTIS & VAUJES O3TAINED

Detection Value Reco—

Compound Name Li nil t Obta I ned very
irjIL) (ug/L) (7)

107

5.0
5 . (I
5 . 0
5 . (1

5.0
5 0
5 . 0
5 .

5.0
5 - 0

n ci

U ci

nd
nd
nci

U ci

U ci

mmci

n ci

i-i ci

5 . i_i nd
5.0 mmii

nd

37/LMA



M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335-1186
Metro/654—0443

3.

Mailin9 Address:
P.O. Box 3270
Fort North, Texas 76113

Attention:

Reported to:
Lyle Winnett
Geo—Mar Inc
1316 14th Street
Piano, TX 75074

Date o1 Report:

Lab ID.:

05/27/94

316 05/13/94 9

Halogenateci Volatile Organic Compounds
EPA 8021
FFaiognatd VOCs using GC—PID &
Flail detectors in series, cap
col ; Tst Metli Eval Solid I'Ist,

SkI—846, Vol 13, Ed 3, 11/86.

Date Recefved:
Collected by:
Date Collected:

See attached tig/L
05/18/ 94

05/1 3/94
CST
05/12/94

lA LEN I NC

Pc r
Pic s i [Ip III.

—

Idejitificatioru: Pro.ject# 1114—055 Carswell
SampHng Phase I; GMI18—471

Total Petrol eurn Fiyclrocarbc'ns
418.1

2.1 nig/L
05/1 9/94

t Hydrcrb. Tot Recvrble-Spec Meths For Chew Arialy

IR
of

Hater & Hastes, EPA 600/4—79—
020, Ed 3, 03/83.

!_)i:;t—iIIi_rI 1

— Gpo-Mar i rip

—. (1 ru I iqiri F e co tc I. Moni [i F In



3 6 L*. / 1!

Ilaloqenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05113194 9

Customer Description:

Sample Matrix: Vlater
Dilution Factor: 1.0
Extraction Method: Purge & Trap

2—Bromochlorobenzeiie (Sur)

1—Dichloioethene
Ci -•1 .2—01 chioroethene
trans—I .2—01 cliluroetliene
I I—lJiciiloroethane
Tn chioroethene
1, I , 1 —Tn chloroethane
I , 1 . 2—Tr I cFi 1 oroethane
Tptrachloroethene
'Jinyle Chloride
Uenzene
101 une
I thy I beiize nn
>yInne: (tot1)

Extraction Date: 05/17/94

Per:

j.I. Coolidge )
Pre si d e n t

SM ti1

5.0 nd

5.0 nd
5.0
.5.0
5.0
5.0
5.0
5.0
5.0 'id

5.0 rid
5.0 nd
5J1) nd

Date of AnalysIs: 05/17/94

Project //1114—055; Carswell
Sampl iig Pha:;n I : CMI 18—471

rid = None Detected

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

StJRROGATES & VALUES OBTAINED

Detection Value leco-
Compound Name Ii ni t Obtai ned very

(rig/L) (ug/L) (7)

0

nd
n ci

I1 ci

nd
n ci

n ci

37/LMA



M, INC.

306 West Broadway
Fort Worth. Texas
817/335—1186
Metro! 654—0443

Avenue
76104

* l::: L

Mail
P.O.
Fort

— Attention:
Reported to:

Lyle Winnett
Geo—Mar 1 ne
1316 14th
Piano, TX

Date
Coil
Date

Rece I ved:

ected by:
Collected:

05/1 3/94

CST
05/13/94

Hal ogena ted Volatile Organ i c Compounds
EPA 8021
Halognatcl VOCs using GC—PID P
Hall detectors in series, cap
cal; Tst Meth Eval Solid 1st,
SW—846, Vol lB. Ed 3, 11/86.

—
Iota 1 Petrol ewu Hydrocarbons
rpf\ 418H
:t Ilydr

''pec; Me
I atei

020. Ed

See attached ug/L
05/19/94

I !iii .

Pp r:
P tp:.; i lpii

iTig Address:
Box 3270
Worth, Texas 76113

Identification:

Date of Report: 05/27/94

Street Lab ID.: 316 05/13/94 16
75074 .

Projectff 1114—055 Carswc 11

Sampling Pliap I; GMII8-151

C i-I)

t h s

3,

Tot
For

tes
(13/83

Recvrble, ill
Cheni Analv of
EPA G0014-7)

1200 mg/L
05/19/94

j r; I hii Ii (n
—1n_Ma r I ic

Pr p(Jr I

(iu !I1quirTe' c:oI,Idct Mori iI ItrI)



B

T A L E H, 1 n c

Ilaloqenateil Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13/94 16 Date of Analysis: 05/19194

Customer Description: Project #1114—055; CarsweH
San!pl 119 Pha';c I; GMI 18-451

Saml:lle Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/17/94

Per: _
.1 . Coolidge3

nd = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Peco--

Compound Name Limit Ulitained very
(ug/L) (uyIL) (70)

2—Bromocllloroberlzene (Sur) 7

1, 1—Dichioroetllene 5.0 nc_f

Ci --1 ,-fli chloroetheue 51) ud
t raus— 1 2—D I clii oroetliene 5 0 nd
I ,1 —Di chioroethane s.D nd
ir i clii oroethene 5.0 Ild
1 , 1 1 —fr I ch loroethane

1 -Tr I chioroethane 5.0 nd
Te trach 1 oroe the ne 5 0 11(1

Vinyle Chloride
Benzene 5.0 1500
lolIlene 5J) 50
F Iliv 1 he uze ic 5 .0 700
ylenes (lotaD 5.0 I 300

37/ L MA



M, INC.

306 Nest Broadway
Fort Worth, Texas
817/335—1186
Metro!654—0443

A venue
76104

Mailing Address:
P.O. Box 3270
Fort Worth, T

At'tenton:
Reported to:

Lyle Ninneit
Geo—Mar i no

1316 14th Street.
Piano, TX 75074

Date of Report: 05/27/94

Lab ID.: 316 05/13/94 17

—
Ha1oqenaed Vo
EPA 8021

Ralognatd VOCs— iall detectors
col ; Tst Meth E

SW—846, Vol TB,

PA 118.1
F Hydrcrb

'pec; Meth
Water & Has
060. [ci 3,

Tot Recvrljie, JR
For Chern Anal y of

es, EPA 600/1—79-
03 / 83

Date Received:
Collected by:
Date Collected:

18 rng/L
oS/I 9/94

05/1 3/94
CST
05/1 3/94

TALET4, iric -

r : Coo I i. -

Pros den I.

'-* ts

exas 76113

— Identification: Project/I 1114—055 Carsweil
Sampling Phase I; GMI—461

lati To Organic Compounds
using GC—PID &
in series, cap
val Solid NsF,

Ed 3, 11/86.

See attached ugIL
05/19/94

Total Petroleum Flyrirocarboris

F)j i tint i
Geo--r1ar I nç

r,f Flop'rt

— ( [rjy iniji r i es contact Mutit 1)1 I I



r A 1 E H, I n

IIloenated Volatile Organic Compounds (EPA 8021>

Sample ID: 316 051J3194 17 Date of Analysis: 05119/94

Customer Description: Project 1111 11—055; Carswe1 1

irnpJ ing Phi'e I; GM—461

Sample Matrix: Mater
Dilution Factor: 1.0

Extraction Method: Purge Trap Extraction Date: 05/17/94

Per:

.JJ) Coolidge
nil = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco--
Compound Name Limit Obtained very

(ug/L) (ug/L) (7)

2.Bromoch I orobenzene (Sur ) 102

—Dir Iii oron therie 5.0 rid
Ci s-i ,2—Dichloroethene 5.0 rid
trans—1.2--Dichloroethene rid

1-—Ui ch loroethane 5.0 rid
Tricliloroethene 5.0 120
1,1. 1—Triclrloroetltane 5.0 rid
.1 .2—Tn chloroethane 5.0 rid

let n a clii once the ne 5 .0 rid
Vi rivi e Chloride 5.0 rid
Benzene 5.0 rid
id Irene 5.0 rid
F ISv 1 berizene 5.0 rid

I rid

37ILM/



Me tro/654—04/13

L.lI. :1

— Attention: Lyle Wiiiiieit
Reported to: Geo—Marine

1316 14th Street
Piano, TX 75074

Date of Report: 05/27/94

Lab ID.: 316 05/13/94 18

— Identification: Project/I 1114—055 Carswell

Date Received:
Collected by:
Date Collected:

05/13/94
CST
05/13/94

Sarnpl ing Phase I; GMIJB—462

Halogenated Volatile
EPA 8021

flalogriatd VOCs using GC—PID
Hall detectors in series,
col ; Tst 11eth Eval Solid Mcli.,

SW—846, Vol lB. Ed i, 11/85.

See attached
05/19/94

ug/ L

Tot a I Pc trol euiip Hydrocarbons
PA 410.1
t Hydrurli, Tot Recvrljl e 'P

Srec; Meths [or Chern naly of

4.1 rnq/L
uS/i 9 / 94

—

Hater Was t:es EPA
020, Ed 3, 03/83.

600/4-79--

TA I.. Eli . I TIC

—
Ceo -M r I un

[: .1. . Cool i
Ull jj(1!ujIn5 conl:acl, floiia. Ijil lard) Puns ident

M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76304
817/335—1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Organ i c Compounds

cap

LI I stu 1w 'iou '_.f Pepor Ii



.3 S 6
TALE M,Inc

Halogenated VolatHe Organic Compounds (EPA 8021)

Sample ID: 316 05/13/91 18 Date of Analysis: 05/19/94

Customer Description: Prolect f/I 14—055; Carswel I
Sanipi ny Phase I; GMI 18—462

Sample Matrix Water
Di utiorT Factor: 1.0

Extraction Method: Purge Trap Extraction Date: 05/17/94

Per:

Coo1idg)
nd = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * k * * * * * * * * * * * * * * * * * * * * * * * * * k * * * * * * * * *

SURROCATES & VALUES OBTAINED —
Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) (7)

2—llromoch lorof)m1zene (Sur) .11

1 ,l—Dichloroethene 5.0 mid

Cis—1,2--Dichloroethene 5.0 nd
trans—i .2—Ui chloroe thene 5 1) lid

1 —Di chioroethane 5.0 Tid

Trichioroethene 5.0 100
I I —Tr i chi oroethane 5.0 nd

1.1 2—Tri ch 1 orciethane 5.0 nd
Te trach 1 oroc thene 5. (1

Vinyip Chloride 5.0 nIl

Bemizerie 5.0 nd
Toluemie 5.0 mmd

Ethyl ben:eiie ,.o nil
ylemmes t.otil ) 5.() mid

37 / I.



Metro/651--0143

*' ::i i::'

Attention: Lyle Winnett Date of Report: 05/27194
Reported to: Geo—Marthe

1316 14th Street
Piano, TX 75074

Lab ID.: 316 05/13/94 19

— Ide,itification: Project# 1114—055 Crswe1l

Dale Received:
Collected by:
Date Collected:

05/13/94
CST
05/13/94

Sampling Phase 1; rMI18i81

Halogenateci Volatile Organic Coinpoi.inds
EP/ 8021

See attached ug/L
05/19/94

Halognatd VOCs using GC—PID— Pal I de lec tors ¶ n series, cap
col Tst Meth Eval Solid Wst,
SW--846. Vol TB,. Ed 3. 11/86.

ToLal Petrol euw Hyciocarbon
U/\ 418.!
ft Hydrcrli. Tot Recvrble. IP

pec : Me his For Chem Analy of
Water Nasles, EPA 600/4-70--
020, Ed 3, 03/83

I i. Ijii t I Ci1 )f
J

II mg/I
05/ 9/04

—Geo—Wa r I ne

Per :
— ( 1(r iniiii Ic:: ;nidt.H Momma 1)11 1mmI

M, INIC.

306 West Broadway Avenue
Fort Worth, Texus 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113



Extraction Date: 05/17/94

- Brornoch 1 orobenzene ( Sm

1 1—Di chioroethene
i s—I , -fli dii oroc thene

,ii-1 .2—Ph chloroethene
1 11)1 ch 1 oroe tliane
1: i ch loroetheiie

I , I—T,i dr loroc thane
2- LI dl oroe tha'ie

T tric Iii oroe thene
Vi nv le iThior ide
Be ii zene
lol riene
E thy I hen :ene
Xv cries tote

Per:

Coo1idge
Pres 1 dent

5.0
50
5 .0
5.0
5.0 130

5.0 nd
5.0 nd
5.0 nd

c_i nd

5. 0
5_fl tid

Ti (I

I LI

9.. /

Sample ID: 316 05113/94 19

Ilaloqenated Vo1at1e Organic Compounds (EPA 8021)

Cus turner Description:

Date of naJysis: 05/19/94

Prolect 1/1114—055; Carswell
Sampling Phase I; GMI 18—481

Sample Matrix: Water
Dihut Ion Factor: 1.0
Extraction Method: Purge & Trap

nd None Detected

********************************_**********
SURROGATES & VALIJES OBTAINED

Detection Value Reco—

Compound Name Li ml t Obtained very
(ugh..) (ug/L) (%)

-4

rid
13
pci

nd

5 . 0
5 - V

3i/Lli1



Metro/654—0443

'9 t:i L::

Attention: Lyle Wlnnett
Reported to: Geo—Marine

1316 14th Street
Piano, TX 75074

Date of Report: 06/06/94

Lab ID.: 316 05/18/94 4

Identification: Project# 1114—055 Carswell
Sampling Phase I; GMI18—491

Date Received:
Collected by:
Date Collected:

05/18/ 94

CST
05/17/94

—
Halogenated Volatile Organic Compounds
EPA 8021

IJalognatd— Hall detectors in series,
ccl; Tst Meth Eval Solid Hst,
SW—846, Vol IB, Ed 3, 11/86.

See attached
05/26/94

ug/L

Total Petroleum Hydrocarbons
PA 418.1
t Hydrcrb, Tot Recvrble, IR

pec; Meths For Chem Analy of
Hater & Hastes, EPA 600/4—79—
020, Ed 3, 03/83.

Distribution
TALEM, INC.

17 mg/L
05/19/ 94

—Geo-Marine

Per: Coolic!
(for inquiries contact Mona Dillard) President

dl

M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1 186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

VOCs using GC—PID &

cap

of Report:



-

Ha1oqenateJ Volti1e Orqanic Compounds (EPA 8021)

Broniochi orobenzene (Surrogate)

Extraction Date: 05/25/94

Per
.1 R. Coolidg
Pr sident

1, l--Dicliloi-oeljhene

ci s--I 2—Di rh o,'oetheup
I .2.1)1 chloroetheiie

I —Di cli I urGe FIine
fri clii orce thene
1,1 I--trichloroethane

2--Fr iclilnroct;hsne
let i cli orue thiie

uv 1 1 i ide
Per 1 ZCfl C

lol irene
L the I liipii-

I eries ( Fof.n I

5.0
5 - 0
5.0
5.0
5.0
5.0

- 1)

I_) ()
5.0
5 - 0
I) - fl
S - 0
5 - 1)

Sample ID: 316 05/18194 I

Customer Description

Date of Analysis: 05/20/94

Project 111114—055, Carswell
SamplIng Phaee I; 0M118—-491

Sample Matrie: Hater
Dilution Factor: 1.0
Extraction Method: Purge & Trap

nd None Detected

• 44 4 * 4 4 4* * * * 4 * 4 4 * 4 4 * 4 * * A * * A * * * * * 4 * - A * A A A * A * * 4 1 * A A * * * * A * A * 44* * A A A * * * * * * * * A * * * * *

StJRRoCArE & VAt.UES OBTAiNED

Detection Value Reco—
Cunipoun d Name l I in if: Oh ta1 tied very

(ug/L) (ug/L) (iv)

98

IiIJ
n d

ii Cf

iid
nci

ilCI

ii CI

nd
11
— 1

I o1 /MMlJ/29



Attention: Lyle Ninnett

1316 14th Street

IL

Date of Report:

Lab ID.:

06/06/94

Piano, TX 75074

Identification: Project# 1114—055 Carswell

Date Received:
Collected by:
Date Collected:

05/18/94
CS T

05/17/94

Sampling Phase I; GMI18—492

col ; Tst Meth Eval

SW—.846, Vol TB, Ed
Solid Wst,
3, 11/86.

Total Petroleum Hydrocarbons
PA 418.1
?t Hydrcrb, Tot Recvrbie, IR

pec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

Distribution of Report:
Geo—Marine

TALEM, INC.

(for inquiries contact Mona Dillard) President

11 mg/L
05/19/ 94

— M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

Reported to: Geo—Marlne

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

316 05/18/94 5

Halogenated
EPA 8021

Halognatd VOCs
- Hall detectors

Volatile Organic Compounds

using GC—PID
in series, cap

See attached ug/L
05/26/94

-w

Per: J. . Cooli



3
___jiJ_j.I M,J n c

Sample ID: 316 05/18/94 5 Date of Anaiyis: 05/20/94

Customer Description:

Sample latri: Nalet
Dilution Factor: 1.0
Extraction Method: Purge & Trap

1 1--Di chioroetliene
C s-i , Z—D ch 1 oroc thenc
tran—1,2_Djch1oroclhcne
1 ,1.-[)ichloroethane
Tr I cli loroetliene
1,1 ,1—Tr I chi oroethanc
1 1,2—Ti I chi oroe thinc
I etrach I oroe thene
Vinyl Chloride
Benzene
loT unne
I thy 1 Den:enc
)yleies (total)

2.0
2.1)
2.0
-3
I.

2.0
2 . 0
7 .n
2 .0

2.0 3.7
3.1

P

2 . (.1 1 5

3L.j

Halogenated Volatile Organic Compounds (El'A 8021)

Project f/1fl4—055; Carswell

Sanipling Phace I; GMI18-19?

Extraction Date: 05/25/94

P e r:

nil None Detected

SURROGATES & VALUES OUTAINED

Detection Value

Compound Name Liini Obtai lied
(uçj/L) (ijg/L

2 -Brnrnoclilorobenzene (Surrogate)

Pr

—

R cc o-

very
('1)

6?

1111

d

nd
ii if
i ii

ci

nd
id

104/MMU/295



Metro/654—0443

'4 :l

Attention: Lyle Winnett Date of Report: 06/06/94
Reported to: Geo—Marlne

1316 14th Street
Piano, IX 75074

Lab ID.: 316 05/17/94 1

— Identification: Project# 1114—055 Carswell

Date Received:

Collected by:
Date Collected:

05/17/94
CS I

05/16/94
Sampling Phase I; GMJ18—501

Halogenated Volatile Organic Compounds
EPA 8021

See attached ug/L
05/25 / 94

Halognatd VOCs using GC—PID &
Hall detectors in series, cap

Total Petroleum Hydrocarbons
'PA 418.1

,,,,t Hydrcrb, Tot Recvrble,
Spec; Meths For
Water & Wastes, EPA
020, Ed 3, 03/83.

Distribution of Report:
TALEM, INC.

2.8 mg/L
05/19/94

Geo-Mar I ne

Per: J'. Cooli
(for inquiries contact Mona Dillard) President

M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

ccl ; 1st Meth Eval

SW—846, Vol lB. Ed
Solid I4st,

3, 11/86.

IR
Cheni Anaiy of

60014—79—



T A L.EM, Ip c..

Halogenated Volatile Organic Compounds (EPA8di5

Sample ID: 316 05117/94 I Date of /\iialysis: 05/20/94

Customer Description: Project 111114—055; Carswell
Sampling Phace 1; GMI1R50

Sample Matrix: Hater
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/20/94

Per:

Coo lid

H = None Detected President

* ** ********** ********-*** ***** * ******k* *** ******** ***** *
SURROGATES & VALUES OBTAINED

Detection Value Peco—

Compound Name Limit Obtained very

(ug/L) (ug/L) (7)

2-Bronrochiorobeuzene (Surroqate) 106

i--Ui clii c,roe thene 5.0 rid

Ci-i ,2—Dichloroethene 5.0 rid

trans-i ,2--Dichloroethene 5.0 nd

.1 —Di chl oroethane SM H
Jr I clii oroethene 5.0 21

1 ,1,1 -[ri cli loroe thane 5.0 rid

1,1 .2—Jr I clrloroethane 5.0 H
Tetrachloroe thene 5.0 rid

Vinyle Chloride 5.0 rid
Benzene 5.0 9.7
Tol trerie 5.0 rid
E l;li' I betizeun 5.0 H
Xyienes (total) 5.0 H

104/MMD/284



M, INC.

306 West Broadway Avenue
Fort North, Texas 76104
817/335—1186
Metro! 654—0443

Attention: Lyle Winnett
Reported to: Geo—Marlne

1316 14th Street
Piano, TX 75074

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 06/06/94

Lab ID.: 316 05/17/94 5

Date Received: 05/17/94

Identification: Project# 1114—055 Carswell
Collected by: CST
Date Collected: 05/16/94

Sampling Phase I; GMI18—5l1

Halogenated Volatile Organic
EPA 8021

Halognatd
Hall detectors
col ; Tst Meth Eval Solid Wst,
514—846, Vol lB. Ed 3, 11/86.

Distribution of

Compounds See attached

TALEM, INC.

05/25/94

— Geo—Marine

Per: R. Coolid
(for inquiries contact Mona Dillard) President

S

VOCs using GC—PID &
in series, cap

ugIL

et Hydrcrb, Tot Recvrble,

Total Petroleum Hydrocarbons 1 .6 mg/L
EPA 418.1 05/19/94

IR

Spec; Meths For Chern Analy of
Water & Hastes, EPA 600/4—79—

020, Ed 3, 03/83.

Report:



35C

lialogenateci Volatile OrgankTCppunds ('/?O2l)

Compound Name

- Bronioclilorobenze;'e (Surrogate)

I , —Di chloroetherie
C s--i , 2—Di CI) 1 oroe thetie
tri n—1 2—[)i ch 1 oroetheiie

I -.[)i ch 1 oroe tliaiie
Jr I rhioroethene

I 1 —iii ch 1 orae tiiane
1,1 ,2—iricii1oroef:hine
Te t rac Ii 1 oroe thene
Vinyle Chloride
Be; zen e

1 riene

t Dy] lj nze ne
Xyleries (otaI)

Extraction Date: 05/20/94

Per:

CoolidgeQ
Presi dent

5.0 rid

5.0
5.-U
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Sample ID: 316 05/17/94 5

Customer Description:

Date ofr Analysis: 05/20/94

Project 111114—055; Carswell
Sampling Phase 11; GMr!8—51T

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap

rid = None Detected

*** kk * ** * *******,**** ************************************** ****** ***********
SURROGATES & VALUES OBTAINED

Detection Value Reco—
Limit Obtained very
(ugIL) (ug/L) ()

107

rid

rid

rid
820

rid
ii ci

rid
rid
id
id
nc!

id

!Od/MMD/2Bl3



Metro/654—0443

'1

Attention: Lyle kltnnett

1316 14th Street

Date of Report:

Lab ID.:

06/06/94

Piano, TX 75074

Identification: Project# 1114—055 Carswell
Sampling Phase I; GMI18—521

Date Received:
Collected by:
Date Collected:

05/17/94
CS I

05/16/94

Halogenated Volatile Organic
EPA 8021

VOCs using GC-PID &
— Hall detectors in series, cap

Skl—846, Vol TB, Ed 3, 11/86.

PA 418.1

____ 2t Hydrcrb, Tot Recvrble,
pec; Meths For
Water & Wastes, EPA
020, Ed 3, 03/83.

Distribution of Report:
Geo—Marine

IR

TALEM, INC.

See attached
05/25/94

<0.50 mg/L
05/19/ 94

Per: J'—. Coo1id

M INC.
Iii

306 West Broadway Avenue
Fort Worth, Texas
817/335—1186

76104

Reported to: Geo—I4arlne

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

316 05/17/94 3

Halognatd

col ; Tst Meth Eval Solid Wst,

Total Petroleum Hydrocarbons

ug/L

Chem Analy of
600/4—7 9—

Compounds

(for inquiries contact Mona Dillarci) President



.9

.TJ-_ iL.ic
Ili1ogenatetJ Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05117194 3 Date of Ana1yss: 05/20/94

Cusf:oiner Description: Project #1114—055; Carswell
Sampi lug Pha;e I; GMI1—521

Sample Mtriv: Water
Dilut:iomi 1acor; 10
Extrctiori Method: Purge ? Trap Extraction Date: 05/20/94

Per: ____
J. . Coo1idg3

nd None Detected Pres I dent

,. * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 9. * * 9. 9. * * * 9. * * 9. * * 9. * * 9. 9. 9. 9. * 9. 9. * 9. * 9. 9. * 9. *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Cornpoumrd Name Limit Obtained very
(ny/U (ug/L) (7)

2--Bronroch I oroberizerie (Surrogate . 148

I • 1 —Vi li1 oroetIre!1c 2.0 nd
Cis—l.2—Dichloroethene 2.0 rid

L.mans—1 2--Di chioroethene 2.0 rid
1, i—Dichloroethane 2.0 rid

Jr I cli] oroc thene 2.0 950
1 1 1—Jr I c hI oroc thane 2 . (.1 rid

1 .2—Jr cli loroethine 2.0 rid
Tel: ri cli 1 oroe the tie rid
Vi livIc Oh I or ide rid

Ben:enc 2 . CI rid
1l uene 2. C) rid
Ii thy 1 bemizemie 2 .0 rid
Xy I cues ( U la 1) 2 .0

1(11 /MMD/286



306 Nest Broadway
Fort North, Texas
817/335—1186
Metro/654—0443

—
Reported to: Geo—Marlne

Piano, TX 75074

Avenue
76104

,, ;t:v

Mailing Address:
P.O. Box 3270
Fort North,

Identification: Project# 1114—055 Carswell

Date Received:
Collected by:
Date Collected:

05/17/94
CST
05/16/94

Sampling Phase I; GMI18—531

Halogenated Volatile Organic Compounds
EPA 8021

See attached ugfL
05/25/94

Ualognatd VOCs using GC—PID &
Hall detectors in series,
col; Tst Meth Eval Solid Nst,
SW—846, Vol IB, Ed 3, 11/86.

Total Petroleum Hydrocarbons
EPA 418.1

?t Hydrcrb, Tot Recvrble,
-Spec; Meths For Chem Analy of

1.9 rng/L
05/19/94

Water & Wastes, EPA
020, Ed 3, 03/83.

600/ 4—7 9—

Distribution of Report:
TALEM, INC

— Geo-Mari ne

Per: . oolicj
(for inquiries contact Mona D'illard) President

M, INC.
rn

Attention: Lyle Wlnnett

1316 14th Street

Texas 76113

Date of Report: 06/06/94

Lab ID.: 316 05/17/94 4

cap

IR



3 iE•

Halogenated Vo1ti1tp Organic Compounds (EPA 8021)

Compound Name

3rornoch lorohen2ene ( Surroga 'c )

1. l—Diclilorvetjierie
Ci s 1,2—Ui cli! oree tliene
I.r an -- 1 .2 1) cli 1 tiiene

1 —Di clii oroc iinj
j I ch 1 oroc
1 1 . 1 .Tr ch 1 oroe thane
1 1 .2—Jr I ch I oroethne
{c t:racii I oron thetie
Vinyl r Chior I do
Beuzene
ii_1 I LIC 11E2

El. h I bonzonr
:<y I 'i ' l_I_i I

Extraction Date: 05/20194

5.0
5.0
5 . 0
5 . 0
5.0
5.0
S (1

3 Cool I cfg
President:

Sample ID: 316 05/11/94 I

Ciis toner Desr-ription

Pate of Analysis: 05/20/94

Project f/Il 14—055: Carswel 1

Samr. 11 ng Phare I : GMI 1 fl•-531

snp e Mati' I -: : Mater
Dilution Factor: 1.0
Extraction Method: Purge Trap

rid = None Detected

Per:

* * * * * * * 4 * k 4 * * * * * 4 * * * * .4 4 *.4 k .4 * * * * * .4 *4 .4 .4 .4 .4.4 * .4 * .4 .4 * .4.4 .4 .4 .4 * .4.4 * * * .4 * 4 * * * * * .4 * * * 4

SURROGATES & VAt UES OBTAINED

Detection Value Reco—
Limit Obtained very
( nqIU 'ugIL) (%)

99

n ci

nd

d

II

Ict

1 (.1

1.1

iii!
I (I

Ii

5 . (I)

5 0
5.0
5. (1

5 , I_I

. '1

1 04/MMD/2B7



306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

AI:ten F ion: Ly 1 e WI nue t: F
Reported to: Geo—Mar I ne

1316
Piano, T

Ui! LII

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 05/27/94

Lab ID.: 316 05/11/94

Identification: Projectff 1114—055 Carswell

Sampling Phase I; T851094

Date Received:
Collected by:
Date Collected:

05/1 1/94
CS'
05/10/94

TA! EM, I UT

— (Uo irliliJifle:; U)l!I(.l l'l.n Mi

0.50 nig/L
05/12/94

M, INC.
3.::ih;

—

—

14th Street
75074

2

Halogenated Volatile Organic Compounds See attached
EPA 8021 05/17/94
Halognatd VOCs using GC—PI[)
Flail deteciors in series, cap
col; Tst Meth Eval

SW—816, Vol IB, Ed
Solid kist,

3, 11/86.

ii g / L

ToFa I PC l:iol CUIP Hydrocarbons
i'f\ 410,1

,t lIyTh'crh . Tot
Spec; Me Ehs [or

Recvrble. Ill
Chem Ana ly of

WaFer WasFes,
020, Ed 3. 03/83.

EPA 600/4—79—

F_M ':trilni! ic.'II _,l Ici!
— - M r I lie

r:



Sample ID: 316 05/11194 2

Customer Description:

Sample Matri: Nater
Dilution Factor: 1.0
Extraction Method: Purge & Trap

Compound Name

Extraction Date: 05/17194

Per: __
sident

I C1 . }2—Bromochlorobenzeiie 100

1 ,l--Dichloroethene

Cis—1 ,2—Dichloroethene
l:rans—1 .2—Di chi oroethene

l—Dichloroethane
Tn chioroethene
1 1 , 1—lu i clii uroe thnie
1, 1 ,2—Tr I cli! oroe th ne
let richloroethetie
Vinvie Chloride
Beiizene
lo I uene
Ethylbenzerie
Xvlencs (total)

2.0 nil
2,0 nil
2.0 nd

2.0 mid

2.0 nd
2.0 mid

2.0
2.0
2.0

U .1.

lialogenated Volatile Organic Compounds (EPA 8021)

Date of Analysis: 05/17194

Project 111114—055; Carswell

ThmpHng Pha;e [; T851094

nd = None Detected

SURROGATES & VAUJUS OBTAINED

Detection Value Reco—

Limit Obtained very
(ugIL) (ug/L) (70)

2.0
2.0

Ii (j

nil

mid

nil

2.0 nil
2.0 micJ

37/LMT



Metro/654—0443

U

Atteiit ion: Lyle l1irinett Date or Report: 0572 7/94

Reported to: Geo—Marine

—

1316 14th Street
Piano, TX 75074

Lab ID.: 316 05/10/94 3

- Identification: Projectll 1114—055; Carswel I

Date Received:
Collected by:
Date Collected:

05/10/94
CST
05/10/94

Sampling Phase I; TB 50994

Halogenateci Volatile Organic Compounds
EPA 8021

See attached ug/L
05/17/94

Haloqnatd VOCs using OC—PID
• Hall detectors in series, cap

col; Tst Meth Eval Solid Wst.
SW—846, Vol IB, Ed 3, 11/86.

Total Petroleum Hydrocarbons
cp 418.1
e I: Hych rub, Tot Recvrlj I , JR

pec; Meths
Water Wastes, EPA
020, Ed 3. 03/83.

Di s Lu i b'j t I on oF Repe t
TA EtI I NC

6.8 mq/L
05/!2/94

— Geo-Mar inn

r : Con Iii
— (For I qtiirins contict Mona Di Hard) Pmc'sideimt

a

M INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

For Chew Aiialy of
600 / 4—79 -



3E6_.LLL In Li

Halogena.ted Volatile Orqanic Compounds (EPA 8021)

Sample ID: 316 05/10/94 3

Customer Description:

Sample Matrix: Hater
Dilution Factor: 1.0

Extraction Method: Purge Trap

2. l3ronroc hi oroheuzene ( Sur

1,1 -Di chloroethene
Cis -I 2 Dich ioroe t:herie

Lrns 1 2—hi chi oior thrinri
1 I [Ii ch I oroe Iliane

Jr clii orocthene
1 1 ,1-.Trichlnroethane

I .2—Jr i clii oroe thane
Te ¶:rchToroethere

Viny le fbi r_ri (IC
Be ir

I 01

r i Ii I

( vi erie ti I

2.0
2 .0
2.0
2.0
2 1)

Date of Analysis: 05/17/94

Project /Il1l11055: Carswell
anrp1inq Phase I; TB 50994

Extraction Date: 05/17194

Per: - ____
.i(i) Coolidge

tiLl Hone Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VAUJES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained very

(ug/L) (ug/L) (70)

6

2.0

rid

rid

n ci

rid

rid
n ci

n ci

rid
n ci

nd
rid

2.0
2 .0

2 -0 rid
rid

3//LM1



M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104— 817/335—1186
Metro/654—0443

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

Attention: Lyle Winnett

1316 14th Street

Date of Report:

Lab ID.:

06/06 / 94

Piano, TX 75074

Date Received: 05/19/94

Identification: Project# 1114—055 Carswell
Collected by: CST
Date Collected: 05/18/94

Sampling Phase I; FB51894

Halogenated Volatile Organic
EPA 8021

Compounds See attached
05/27/94

ug/L

Halognatd VOCs using GC—PrD &— Hall detectors in series, cap
col ; 1st Meth Eval Solid Wst,
514—846, Vol TB, Ed 3, 11/86.

Total Petroleum Hydrocarbons
CPA 418.1
t Hydrcrb, Tot Recvrble, JR

'pec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

2.4 mg/L
05/2 3/94

Distribution of Report:
TALEM, INC.

—Geo—Marine

Per: JJR.
(for inquiries contact Mona Dillard) President

Reported to: Ceo—Marine
316 05/19/94 6

Cool i d



T A I EM. I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/19/94 6 Date of AnalysIs: 05/26/94

Customer Description: Project #1114—055; Carswell
Sampling Phase I; FB51894

Sample Matrix: Hater
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/26/94

Per. _____
R. Coo1id

nd = None Detected President

SURROGATES & VALUES OBTAIN[D

Detection Value Reco—

Compound Name Limit Obtained very
(ugiL) (ug/L) (7.)

2—Bromochlorobenzene (Surrogate) 66

1,1—Dichioroethene 2.0 nd

Cis—1 ,2—Dichloroethene 2.0 nd

trans—i ,2—Dichloroethene 2.0 nd

1,1—Dichioroethane 2.0 nd

Trichioroethene 2.0 nd

1,1 ,1—Trichloroethane 2.0 nd

1,1,2—Trichioroethane 2,0 nd

Tetrachioroethene 2.0 nd

Vinyle Chloride 2.0 nd

Benzene 2.0 nd

Toluene 2.0 rid

Ethylbenzene 2.0 nd

Xylenes (total) 2.0 rid

1 04/MMD/306



—

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

Attention: Lyle Ninnett
Reported to: Geo—Marlne

1316 14th Street
Piano, TX 75074

L

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

Date of Report: 06/06/94

Lab ID.: 316 05/19/94 7

Date Received: 05/19/94

Identification: Project# 1114—055 Carswell
by:

Date Collected: 05/18/94
Sampling Phase I; R851894

SW—846, Vol 18, Ed 3, 11/86.

Total Petroleum Hydrocarbons
EPA 418.1
et Hydrcrb, Tot Recvrble, IR

—Spec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

Distribution of Report:
— Geo—Mar i ne

TALEM, INC.

3.6 mg/L
05/23/94

Per: - Coolid

M, INC.

Collected CST

Halognatd VOCs
— Flail detectors

using GC—PID &

in series, cap
col; 1st Meth Eval Solid Nst,

Halogenated Volatile Organic Compounds See attached ug/L
EPA 8021 05/27/94

(for inquiries contact Mona Dillard) President



Ilalogenated Volatile Organic Compounds (EPA 8021)

Sample lID: 316 05/19194 7 Date of Ina1ysis: 05/26/94

Customer Description: Project //1114—055; CirsweTT

Sarripi i rig Phe I RBS1 894

Sample Matri : Hater
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/26/91

Per:

J."JJ. CoolidgeO
rid = None Detected President

* * * * * * * * ÷ * * * * * * * * * * * * * * _* * * ÷ * * * . * * * * ÷ * * * * * * * * ÷ * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Maine Li iii it Obtal ned very
(ugiL) (ug/L) (7_)

2—Broinochi orobenzeiie (SlJrro9at;e) 61

1
, —Di chloroethene 2 0 rd

Ci s-i , 2—0 Ich 1 oroe Llrene 2.0 id
trrri•--l .2-DichIoroethene 2.0
1,1--In chioroethane 20 rid
Ir i ch I oroe thene 2 .0 rid

1 , 1 , 1 —Tn chloroethane 2.0 rid
1 1 2—Tr i cli1oroetharie 2 .0 id
Tetrachloroe Llrene 2. U rid
Vinyle Chloride 20 rid
Benzene 2.0
Toluene 7.0 nçl
U tiry I benzene -0 niJ
Xyieries ( I_oi;.il ) 20 rut

104/MMD/307



306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
MetroI654—0443

— Attention: Lyle Winnett
Reported to: Geo—Marlne

1316 14th Street
Piano, IX 75074

Identification: Project# 1114—055

Sampling Phase I;

Halogena ted
EPA 8021
Halognatd VOCs using GC—PID &

— Hall detectors in sen
col ; Tst Meth Eval Sol

SW—846, Vol IB, Ed 3,

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 06/06194

Lab ID.: 316 05/19/94

Date Received: 05/19/94
Collected by: CST
Date Collected: 05/18/94

TALEM, INC.
Distribution

—Geo—Mari ne

—

(for inquiries

of Report:

contact Mona Dii lard)

Per: Aooi
President

M, INC.
3.

—

Car s we 11

T851 894

1

Volatile Organic Compounds

es, cap
id Wst,
11/86.

See attached ug/L
05/27/94



_JLft..c
Ifalogenated Volatile Organic Compounds (EPA 8021)

Sample 10: 316 05/19/94 I Date of Analysis: 05/26/94

CuI:onier flescription: Prolect fuIH4—055; Carswel I
Sampling Pha:e I; TB51894

Sample Matr I : Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/26/94

Per:

J.) Coolidge
rid None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Maine Liipi t Obtained very
(ug/L) (ug/L) (7)

2—Brornoclilorobenzene (Surrogate> 68

I , I—Di cirloroethene 5.0 nd
Ci s—i ,2.-Di cliloroethene 50
trans— 1 2--Di cli lorne lIrene 5.0
I .ilJichloroetliane 5.0
Tn clii oroe 1:hene 5.0 rid

I, —1nicli1oroethane 5.0 iid
1,1 ,2-Tni chloroethane 5.0
Te tracli loroe then 5.0 rn

Vinyle Chloride 5.0
Benzene 5.0 rid
iu1 ieiie lid
F thy I beuzene 5.1)

I erre (toLr 1.) 5.0

I04/MMD/301



M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Metro/654-0443

Attention: Lyle Wirinett Date of Report: 06/06/94
Reported to: Ceo—Marine

1316 14th Street Lab ID.: 316 05/18/94 6
Piano, IX 75074

Date ReceIved: 05/18/94
Collected by: CST

Identification: Project# 1114—055 Carswell Date Collected: 05/17/94
Sampling Phase I; FB51794

—
Halogeriated Volatile Organic Compounds See attached ug/L
EPA 8021 05/26/94
Halognatd VOCs using GC—PID &

— Hall detectors in series, cap
col; 1st Meth Eval Solid kist,
SW—846, Vol IB, Ed 3, 11/86.

—
Total Petroleum Hydrocarbons <0.50 mg/L
PA 418.1 05/19/94
t Hydrcrb, Tot Recvrble, JR

pec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

TALEM, INC.
Distribution of Report:

—Geo—Marine

Per: . R. Cool4
(for inquiries contact Mona Dillard) President



T %JLJ..

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/18/94 6 Date of Analysis: 05/20/94

Customer Description: Project #1114—055; Carswell
Sampling Phase I; FB51794

Sample Matrix: Hater
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/25/94

Per: ____________________________________________

JJ. CoolidJnd = None Detected President

****** ******** ************ *********** ******************** ***** ******** ******** *
SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained very

(ug/L) (ug/L) (7)

2—Bromochiorobenzene (Surrogate) 108

1,1—Dichioroethene 2.0 nd

Cis—1,2—Dichloroethene 2.0 nd

trans—i ,2—Dichloroethene 2.0 nd

1,1—Dichloroethane 2.0 nd

Trichioroethene 2.0 nd

1,1 ,1—Trichloroethane 2.0 nd

1,1 ,2—Trichioroethane 2.0 nd

Tetrachioroethene 2.0 nd

Vinyle Chloride 2.0 nd
Benzene 2.0 nd
Toluene 2.0 nd

Ethylbenzene 2.0 nd

Xylenes (total) 20 rid

1 04/MMD/296



306 West Broadway
Fort North, Texas
817/335—1186
Metro/654—0443

Avenue
76104

Mailing Address:
P.O. Box 3270
Fort North,

Attention: Lyle Winnett

1316 14th Street
Piano, TX 75074

Date of Report:

Lab ID.:

06/06/94

— Identification: Project# 1114—055 Carswell

Sampling Phase I; Trip Blank

Date Received:
Collected by:
Date Collected:

05/18/ 94
CS I

05/17/94

Halogena ted
EPA 8021
Halognatd VOCs usi

— Hall detectors in
col ; 1st Meth Eval

SW—846, Vol IB, Ed

ng GC—PID &

series, cap
Solid Nst,
3, 11/86.

See attached
05/25/94

Distribution of Report:
TALEM, INC

— Geo—Mar 1 ne

Per: Coo1i
(for inquiries contact Mona Dillard) President

—

M, INC.
3. E; it. 2

—

Reported to: Geo—Marlne

—

Texas 76113

—

316 05/18/94 2

Volatile Organic Compounds ug/L



3H6
._.J..&J,

Jialogenated Volatile Organit Compounds (EPA 8021)

Sample ID: 316 05/18/94 2 Date of Analysis: 05/20/94

Customer Description: Project I/i [14—055; Carsweil
Sanipi ing Phare I; Trip Blank

Sample Matrix: Mater
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/20/94

P e r:

3 . Coolidge
nd = None Detected FresicJetit.

* * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * 1 * * * * * * * * * * * * * * * * * * * ,, * * * * * * * * * * * * *

SURROGATES VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) (7)

2-•Brornochlorobenzerre (Surrogate) 107

1—1)1 (;hloroctherie 2.1)
Cis—l ,2—Dichloroethene 2.0 rid
Er an s —1 Z—D i clii oroe thene 2 .0 rid
1 ,.1—Diclrlorocthane 2.0
u i clii oroethene 2 .0 id
1,1, 1--Tricjiloropthcine 2.0 rid

.1 , 2—Tr I ch 1 oroe thane 2.0 rid
Tetrachloroethene 2.0 Id
Vinyle ChlorIde 2.0 nd
Benzene 2.1)
Toluene 2 0 rid
Ethyl benze ic 2 .0 rid

yl eiiec ( Eot:al ) .1) nil

104 JMMD/202



Metro/654—0443

1

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

Attention:
Reported to:

Lyle Winnett
Geo—Mari ne

1316 14th Street
Piano, IX 75074

Date of Report:

Lab ID.:

06/06/ 94

316 05/17/94 2

Halognatd VOCs— Hail detectors in
col ; 1st Meth Eval

SN—846, Vol IB, Ed

Project# 1114—055 Carswell
Sampling Phase I; Trip Blank

series, cap
Solid Nst,
3, 11/86.

3istribution of Report:
TALEM, INC.

—.eo—Mar I ne

Per: 3

(for inquiries contact Mona Dillard) President

M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Identification:

Ha logena ted

EPA 8021

Date Received: 05/17/94

Volatile Organic Compounds

using GC—PID &

CS I

05/13/94
Collected by:
Date Collected:

See attached ug/L
05/25/ 94



flalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/17/94 2 Date of Analysis: 05/20/94

Customer Description: Project 1f1114.-055; Carswell
Sampling Pliae 1; Trip Blank

Sample Matri: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/20/94

Per: __
3. . Cooltdg

nil = None Detected President

SURROGATES & VAt.UES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(uq/L) (ug/L) (70)

2—Bromochiorobenzerie (Surrogate) 78

I
,

I Di cli loioethene 2.0 nil( 1 , 2—Di ch loroethenc 2.0 nil
trans—i 2--Di clii oroc thenc 2.0 nil

I —Di clii oroe thane 2 .0 nil
Tr I clii oroc thene 2.0 id

1 1—Fri clii oroe thane 2 .0 nil
I , 2—Tr clii oroe tliane 2.0 nil

Te tracli loroc tlicne 2 .0 nil
Vi nyle Chloride 2.1) nil
Benzene 2.0 rid
Foluene 2.0 nil
E thy1 Iienzenc 2 .0 nil
Xyi cries ( totai I 2.0 rid

1 Ol/MMD/285



M, INC.
.iL. *:t

S
306 Nest Broadway Avenue
Fort Worth, Texas
817/335—1186
Metro/654—0443

76104
Mafling Address:
P.O. Box 3270
Fort Worth, Texas 76113

— Attention:
Reported to:

Lyle Ninnett
Geo—Mar I ne

1316 14th Street

Date of Report: 05/27/94

Lab ID.: 316 05/13/94 20
Piano, TX 75074

Identification: Project' 1114—055 Carsweil
Sampling Phase I; FB51394

Date Received:
Collected by:
Date Collected:

05/1 3/94

CST
05/13/ 94

Ualognatd VOCs using GC—PID &— Hall detectors in series, cap
col; 1st frteth Eval Solid I4st,

SN—846, Vol lB. Ed 3, 11/86.

See attached ug/L
05/19/94

Total Petroleuni Hydrocarbons
PA 418J
'I HycJrcrh , Tot Recvi-bi e , iR

We th s For Chein Ana ly ol

Water & Wastes, EPA 600/4—79-
020, Ed 3. 03/83.

TA L E H . I rv

<0.50 ing/L
05/1 9/94

P i: .11 1ic!gc
— I ii'2!I I

—

-l

Halogena
EPA 8021

ted Volatile Organic Compounds

pec

-S

Di s ir i but i Oil nf Repo t
Geo--Mar I lie

— ( for inqirT ' I e citc t 4w I)i TI ii J)



5(7
I Pt I E M. I n c.

IIloqenated Volatile Organic Conpounds (EPA 8021)

Sample ID: 316 05/13/94 20 Date ol Analysis: 05/19/94

Customer Description: Project #1114—055; Carswell
Samphng Phae I; FB51394

Sample Matri<: Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

Per:

J.3. Coolidge
None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OTAJ NED

Detection Value Reco—
Compound Name L mit Obtained very

(ugIL) (ugiL) (70)

2—Brrjmoch I oroijen zene ( Sr.ir ) 104

1--[icI'rloroethcne 2.0 rid
Ci —1 ,2—Di chlorothnne 2.0 nd
trans—1 ?—[)i cli loroethene 2 (1
1

•
I --Di ch Ioroe thane 2 .0 rid

lrichloroethene 2.0 rid
1,1 ,l—Trichloroethane 2.0 nd
1,1 ,2—1r-rcIiIoroethnc 2.0 nd
Te trrcir 1 oroe thene 2 -0 nd

Vinyle Chloride 2.0 rid

Renzene 2.f) rid
loluene 2.0 nil
Ethyl benznc 2.fl nil
Xy1iies (total) 2°

37/U1A



M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Metro/654—0443

Attention: Lyle Winnett Date of Report: 05/27194
Reported to: Geo—Marlne

1316 14th Street Lab ID.: 316 05/13/94 14
Piano, TX 75074

Date Received: 05/13/91
Collected by: CST

Identification: Projectft 1114—055 Carswell Date Collected: 05/13/94
Sampling Phase I; TB51394

11aIogenated Volatile Organic Compounds See attached ug/L
EPA 8021 05/19/94
Halognatd VOCs using GC—PID P
hail detectors in series, cap
col; Tst Meth Eval Solid Wst.
514—846, Vol IB, Ed 3, 11/86.

—

—

TAIFIM, JIlL.

1.31 tr i but on of Pepur t

ieo—Ma r i

Lool i
for 1T1qu r!eS contact Mona Dii ud. Pres ideiil.



3. .;6
I A I.. E K. I n c

Halogenated Volatile Organic Conpounds (EPA 8021)

Sample ID: 316 05/13/94 14

Cuitonier Description:

Sample Matrix: later
Dilution Factor: 1.0
Extraction Method: Purge Trap

Compound Name

Extraction Date: 05117/94

Per: ..

Coolidge
Pres i dent

2—Br ornochioroberizerie (Sur) 102

I , —0 ch I oroe tirerie
Ci --1 ,2—Dichlc'roethene
trans—I, 2—Di ch Toroethene
I, 1—Dichioroethane
[r ch I oroe lirene
1 , I —ir I clii oroe thane
1,1 ,2—Trichloroetliane
Fetrachioroc tirene
Virivie Cloride
Denzene
11 irene

C Cl I lien ze,
I enes tota I)

37/LM/\

2.0 rid

2.0 nd
rid

rid
2.0 rid

2.0
rid
rid

1.0 rid

20 rid

rid

rid

2.0 rid

Date of Analysis: 05/19/94

Project 1/] 114—055; Carswell
Sampling Pha:;e I; TB51394

—

rid = None Detected

SURROGATES VAEUES O8TAINEI

Detection Value Reco—
Limit Obtained very
(ug/L) (ug/L) (70)

2.0
2.0



M, INC.

306 Vlest Broadway
Fort iorth, Texas
817/335—1 186
MetroI654—0443

Ave nue
76104

Mailing Address:
P0. Box 3270
Fort iorth Texas

—_ Attention:
Reported to:

Lyle Winnett
Geo—Mar I ne
1316 14th Street
Piano, TX 75074

Date of Report

Lab ID.:

05/27/94

316 05/13/94 15

—
lialogenated Volati
EPA 8021
Halognatd VOCs nsf
Hall detectors iii
col ; Tst Meth Eval
SW—046, Vol lB. Ed

1 e Organic Compounds

ng GC—PID &

series, cap
Solid Wst,
3, 11/86.

See attached ug/L
05/1 9/94

FPA 418.1

_et Ilydrcrb
Spec; Meths
HaI:er Nas

020, Ed 3,

Tot Recvrblc. IR
For Chem Analy of

Les, EPA G0014—79—
03/83

0,3 ng/L
05 / 1 9 / 94

TALEIi, IIR:..

Pcr: . Cool I
Pi c's i (lent

3.. ii::' Ii.,.l

76113

- Identification: Project/f 1114—055
Sampling Phase I;

Carswel 1

RB51 394

Date 1?eceived:

Collected by:

05/13/94
CST

Date Collected: 05/13/94

Total Petroleum Hydrocarbons

Lii st ibctt:ion
— Oco—Mari ne

1)1 Repcrt

Ioi inquiries contar Mona [II 1 lai ci



JE H, Inc

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05113194 15 Date of Analysis: 05/19/94

Customer Description: Project 1/!? 14—055; Carswell
Sampi inq Phase 1: RB51394

Sample Matri : Hater
Di1uton Factor: 1.0
Extraction Method: Purge & Trap Ectraction Date: 05/17/94

Per: . - _____
Coolidge

nil = Hone Detected President

SURROGATES & VAUJES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained very
(uq/L) (ug/L) (7)

2 Broinoch 1orobenzene ( 5ir ) 82

1, 1—Di chloro'thene 2.fl nil

Cis—1,2--Dichlorocthene 2.0 nil
tranc—l 2--Ph cli loroethene 2.0 ud
1 .1 —Di cli loroet!-anp nO
Tr I clii oroe tliene 2.0 iid

1 1. 1—Trichioroethane 2.1) iid

1 1 2—Tr i chi oroe thanc 2.1) nO
Jet rac lii oroe ljhene 2. . 1) id
Vinyle Chloride rid
Betizenc 2.0 rid

lol none nO

El thy I hcneiie . (1 rid
I e'ie C l.ut. I )

37 / LM/'C



M, INC.

306 West Broadway
port Worth, Texas
817/335—1 186

MetrofG54—0443

Avenue
76 104

Mail
P.O.
Fort

14th Street
TX 75074

Hogenaecl Volatile Organic Coinpotjnds
EPA 3021

Ilalognatd VOCs using GC—PID
Hall detectors in series, cap
col ; 1st Meth Eval Solid Hst,
SW—846. Vol lB. Ed 3, 111f15.

PA 418.1

t ll'(IlrrI)

rec; MetIi
Hater Has
020. Ed 3.

Date Received:
Collected by:
Date Collected:

See attached
05/18/94

05/13/94
CsT
05/12/94

u g / L

TA I.., EJ'1 I

P' r:k..f. tA)OI idgI
i den I.

3., t::u

Lyle Wnnett
Ceo—Marl ne
1316
Piano

ttent ion:
Reported to:

— Identification:

ing Address:
Box 3270
Worth, Texas 76113

Date of Report: 05/27/94

tab ID.: 316 05/13/94 6

Proect// 1114—055 Carswell
Sampling Phase I; 1B51294

Total Petrol eurn !lyclroca rboiis

Tot. Recvrb!e. IR

For Chem Arialy of
tes, [PA 60O/d.79

7.4 mg/L
05/19/94

F) I s t ili'.i 1. I on

Gec'- Mar
f P pyr

— ( 10) 1 riqu i r i es contact. Mona 1) i II ard



3. i;
T A I EM, I n c.

Ilalogenated Volatile Organic Conipound (EP! 8021)

1

Sarriple ID: 316 05/13/94 6 Date of na1ysis: 05/17194

CustoiiierDescripton: Project #1114--055; Caiswell
Sainpi incj Phare I; FB5 1294

Sample Matrix: Water
Dilution Factor: 1.0

—
Extraction Method: Purge ? Trap Extraction Date: 05/17/94

Per: ______
.1. R Coolidge

ncJ = None Detected Pre 1 dent

SURROCAT[S & V/1JJES OBTAIN[D

Detection Value Reco—

Compound Name Limit Obtained very
(ug/L) (ug/L) (7)

2—Bronioch 1 orobenzene (Sijr) 123

1, 1.—I) i ch I oroe thene 2 1) nrj
CL—i ,2—Dichloroethene 2.0 rid
trans—l.2—Oichloroetherie 2.0 lid
1 1 —Di ch 1 oroe Uiarie 2 0 rid
Tr i ch loroe f:liene 2.11 rid

1 1 1—Tr 1 cliloroethanc lid

1,1 .2—Trichloroethane 2.0 rid

Te trach 1 oroe thene 2 .0 rid

Vi nyle Chloride I)J
Berizene 2 . (I rid
Toluenc 7 rid

Ethyl berizene 2.0 rid
X y 1 C lie (to I. a 1 .0 I (I

37 / LMA



M, INC.

306 Nest Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

Mailing Address:
P.O. Box 3270
Fort North, Texas 76113

Attention:
Reported La:

Lyle Ninnett
Geo—Mar I ne
1316 14th Street

Date of Report:

Lab ID.:

05/27/94

316 05/13/94 7
Piano, IX 75074

Project/f 1114—055
Sampi I ng Phase I:

Carswel 1

TB51294

Date Received: 05/13/94
Collected by:
Date Collected:

CS I
05/12/94

Halognatri VOCs
Hall deLectors i
cal Tst Heft Ev

SN—846, Vol [B,
S

TALEM . T irc

(,o>l 1d)
Pres ILlnL

Identification:

Halogenateci Volatile Organic Compounds
EPA 8021

See attached ug/L
05/18/94

using GC—PID
__ n series, cap

a! SoHd Nst,
Ed 3. 11/86.

II! !)!I)IrLiol 1 flrpI:
—(,eo—-Mar I iie

for i uqu I r I e s coii Lac t Huni Dill u d)



:3
kJL_

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 05/13/94 7 Date of Analysis: 05/17/94

Customer Description: Project #1114—055; Carswell
Sampling Phase I; TB51294

Sample Matrix: Water
Dilution Factor: 1.0
Extraction Method: Purge Trap Extraction Date: 05/17/94

Per:

.] .(1. Cool i dge (_)
nd = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROCI\TES & VAUJES OBTAINED

Detection Value feco—

Compound Name Limit Obtained very
(ug/L) (ug/L (7)

2--Brornoch 1 orobenzerie (Sur) ill

1, —Dich1oroethene 2.0 rid
Cic—1 .2—Dicliloroetliene nd
ftans— 1, 2—D i clii oroethene nd
1, 1--DicIi1orolhaiie 2.0 nd
Jr I c il oroe thene 2 .0 nd
I, . 1--Jr I chioroethane 2.0 nd
1 , 1 .2--Tn chioroethane 2.0 nd
Tetrachjoroethene rid
Viirvle Chloride 2.0
Berizene 20 rid
Jcfluene 2.0 rid
I ftv I benzene 2.0 ridffi I ) 0 WI

3]/LMA



306 West Broadway Avenue
Fort Worth, Texas 76104
817/335-1186
Metro/654—0443

Attention: Lyle Winnett
Reported to: Geo—Marine

1316 14th Street
Piano, TX 75074

3

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 05/27/94

Lab ID. : 316 05/12/94 3

Identification: Project# 1114—055 Carswell Phase

Date Received:
Collected by:
Date Collected:

05/12/94
Cs'
05/10/94

I; TB 51194

Ilalogenateci Volatile Organic Conipounds
EPA 8021

Halognatd VOCs using GC—PID
Hall detectors in series,
col; Tst Meth Eval Solid Wst.

r)i :; tr i but. i_'n oF
TALEM. fNC.

See attached ugIL
05/17/94

6.2 mg/L
05/16/94

M, INC.

cap

SW—846, Vol TB, Ed 3, 11/86.
—

Total Petroleum Hydrocarbons
PA 418.1

._....et tiydrcrb, Tot Recvrble, TP
Spec; Meths For Cheni Analy of
Water Wastes, EPA 600/4—79-
020, Ed 3, 03/83.

Report:
— Geo-Mai

i ne

— (Fr tiqi_iries coet-act Mona Di Hardy
Per: Coo 11 cj



JEM, I n c -

!Ialogenated Volatile Orqanic Compounds (EPA 8021)

Sample TO: 316 05112/94 3 Date of Analysis: 05/17/94

Customer Description: Project 111114—055; Car-swell
Sampling Phase I; TB 51194

Sample Matri': Water
Dilution Factor: 1.0
Extraction Method: Purge & Trap Extraction Date: 05/17/94

Per:

3 . Coo1idg)
nd — None Det-ected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name . Limit Obtained very
(ug!L) (ugiL) (7)

2 -Bromocli 1 OrQl)eIiZe?ie (Srjr ) 95

I—Ui cii loroetlierie 2. () rid
Cs--l .2 Dichloroethene 2.( id
trarr—i .2—[)ichjc.'roethene 2.0 nd
1 .1 —Di chiuroetharie 2.0 rid
Tr i ch 1 oroc thene 2 .0 nd
1,1 l--Trichlcrothrp rid
1 ,I .2-Jr i ch loroeftane 2.0 rid
Ic tia cli Ioroe thene nd

Vinvie Chloride 2.0 rid
F3eri:pnp 2.0 rid
Ti lene 2.0 rid
Ethyl benzerre 2. () niJ

vJeries utah 2.0 nd

37 / [MA
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M, INC.

306 i4est Broadway Avenue
Fort Worth, Texas
817/335—1186
Metro/654—0443

76104

3 6

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine

550 £ 15th Street
Piano, TX 75074

Lab ID.: 316 09/14/94 1

Identification: Project #1114—055:
#46—5

Soil sample
Date Collected:
Time Collected:
Collected

09/13/94
11: 30

by: CST

Rsul ts Quality Control

Halogenated
EPA 8021

Halognatd VOCs
Hall detectors
col ; Tst Meth Eval

SW—846, Vol TB, Ed
Solid k4st,

3, 11/86.

See attached mg/Kg Blank: 0.0
09128194 Standard Expected: 10.0

Standard Result: 8.89
Duplicates: 6.09

6.14
Spike°f: 61

Distribution of Report:
TALEM. INC.

Geo—Mar I ne

olgePer:
(for inquiries contact Mona Dillard) President

Volatile Organic Compounds

using CC—PlO & 02:00
in series, cap TJB



::I ::l
I A L E N. I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 1 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #4B—5
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: ______________________________________

R. Coolidg,
nd = None Detected President

** *********************************** ************************* ****************
SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(mg/Kg) (mg/Kg)

QC Surrogate: 2—Broniochlorobenzene(IS) 109

Vinyl Chloride 1.0 nd

l,1—Dichloroethane 1.0 nd

trans—l,2—Dichloroethene 1.0 nd

1, 1—Dichloroethene 1.0 nd

cis—l ,2—Dichloroethene 1.0 rid

T,1,l—Trichloroethane 1,0 rid

Benzene 1.0 nd

Ethylbenzene 1.0 rid

Toluene 1.0 nd

Xylene, Total 3.0 rid

Trichloroethene 1.0 nd

1,1 ,2—TrIchloroethane 1.0 nd

Tetrachloroethene 1 .0 nd

w

221 9/LAB/78
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M, INC.

306 Nest Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Me troI6S4—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine

550 E 15th Street Lab ID.: 316 09/14/94 2
- Piano, TX 75074

Date Collected: 09/13/94

Identification: Project #1114—055; Water sample Time Collected: 15:30
#4B Collected by: CST

Results Quality Control

Halogenated Volatile Organic Compounds See attached ug/L Blank: 0.0
EPA 8021 09/26/94 Standard Expected: 50.0
Haiognatd VOCs using GC—PID & 16:00 Standard Result: 44.6
Hall detectors in series, cap TJB Duplicates: 45.1
col; Tst Meth Eval Solid Wst, 41.5

SN—846, Vol TB, Ed 3, 11/86. Spike70: 87

Total Petroleum Hydrocarbons 200 mg/L Blank: —0.1
EPA 418.1 09/15/94 Standard Expected: 4.00
Pet Hydrcrb, Tot Recvrble, IR 16:00 Standard Result: 4.30
Spec; Meths For Chem Analy of TMS Duplicates: 8.30
Water & Wastes, EPA 600/4—79— 8.30

020, Ed 3, 03/83. Spike%: 94

TALEM. INC.
Dictribution of Peport:
Geo—Mari lie

Per: . R. Cool

(for inquiries contact Mona Dillard) President



— TALEM.Inc.
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 2 Date of Analysis: 09126/94
Customer Description: Project #1114—055; Water Sample #4B
Sample Matrix: water— Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per _______________________________

nd = None Detected President

*******************************************************************************
SURROGATES & VALUES OBTAINED

Detection Value Reco—
— Compound Name Limit Obtained Very

(ug/L) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 79

Vinyl Chloride 10 nd

l,1—Dichloroethane 10 nd
trans—l,2—Dichloroethene 10 nd
1,1—Dichloroethene 10 nd
cis—1 ,2—Dichloroethene 10 nd

,1 ,1-Trichloroethane 10 nd
Benzene 10 nd

Ethylbenzene 10 nd
Toluene 10 nd

Xylene, Total 30 nd

Trichloroethene 10 nd
l,1,2—Trichloroethane 10 nd
TetrachIoroethene 10 nd

2219/LAB/79



M, INC.

306 West Broadway
Fort Worth, Texas
817/335—1186
Metro/654—0443

Attention: Lyle Winnett
Reported to: Geo—Marlne

550 E 15th Street
Piano, TX 75074

Avenue
76104

Mailing Address:
P.O. Box 3270
Fort Worth, Texas

Date of Report: 09/30/94

Lab ID.: 316 09/14/94

Identification: Project #1114—055;
#TB91 394

Water sample

Date Collected:
Time Collected:
Collected by:

09/ 131 94
20:45

csr

Results quality Control

Halogena ted
EPA 8021

Halognatd VOCs usi
Hall detectors In
col; Tst Meth Eval
SN—846, Vol TB, Ed

ng GC—PID &

series, cap
Solid Wst,
3, 11/86.

See attached
09/26/94
16:00
Ti B

ug/L Blank:

Standard Expected:
Standard Result:

Duplicates:

0.0
50.0
44.6
45.1
41.5

TALEM, INC.
Distribution of
Geo—Mari ne

Report:

(for inquiries contact Mona Dillard)
Per:

President

3 :.ift:

76113

4

Volatile Organic Compounds

Spikei: 87



TALEM. Inc.
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 4 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water SampTe #TB91394
Sample Matrix: water
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: - ______________________
R. Coolid

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(ug/L) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 103

Vinyl Chloride 10 nd

1,1—Dichloroethane 10 nci

trans—l,2—Dichloroethene 10 nd

1,1—Dichioroethene 10 nd

cis—l,2—Dichloroethene 10 nd
l,l,l—Trichloroethane 10 nd
Benzene 10 nd

Ethylbenzene 10 nd

Toluene 10 nd

Xylene, Total 30 nd
Trichloroethene 10 nd

1,1 ,2—Trichloroethane 10 nd
Tetrachioroethene 10 nd

22191LA8181



M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Me tro/654—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine —

550 E 15th Street Lab ID.: 316 09/14/94 3
Piano, TX 75074

Date Collected: 09/13/94

Identification: Project #1114—055; Sofl sample Tnie Collected: 17:15
#3B—i5 Collected by: CST

Results Qlity Control

Halogenated Volatile Organic Compounds See attached mg/Kg Blank: 0.0
EPA 8021 09/28/94 Standard Expected: 10.0
Halognatd VOCs using GC—PID & 02:00 Standard Result: 8.89
Hall detectors in series, cap TJB Duplicates: 6.09
col; 1st Meth Eval Solid Wst, 6.14
SW—846, Vol IB, Ed 3, 11/86. Spike7,: 61

TALEM, INC.
Distribution o Report:
Ceo—Marine

Per: R. Cooli e

(for inquiries contact Mona Dillard) 'President



1

3
I A I E II. I fl C.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 3 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #3B—15
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: _______________________________
R. Coofldg

nd = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *.* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 68

Vinyl ChlorIde 1.0 nd

l,l—Dichloroethane 1.0 nd

trans—I ,2—Dichloroethene 1.0 nd

l,1—Dichloroethene 1.0 rid

cls—l,2—Dlchloroethene 1.0 nd

I,l,l—Trichloroethane 1.0 nd

Benzene 1 .0 nd

Ethylbenzene 1.0 nd

Toluene 1.0 nd

Xylene, Total 3.0 nd

Trichioroethene 1.0 nd

l,l,2—Trichloroethane 1.0 lid

Tetrachloroethene 1 .0 nd

221 9/LAB/80



3. :i

M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
8171335—1186 Fort Worth, Texas 76113
Me tro1654—0443

Attention: Lyle Winnett Date of Report: 09/30194
Reported to: Geo—Marine

550 E 15th Street Lab ID.: 316 09/14/94 5
Piano, IX 75074

Date Collected: 09/14194

Identification: Project #1114—055; Water sample Time Collected: 08:00
#3B Collected by: CST

Results Qua]jty ContiQi

Halogenated Volatile Organic Compounds See attached ug!L Blank: 0.0
EPA 8021 09/26/94 Standard Expected: 50.0
Halognatd VOCs using CC—Plo & 16:00 Standard Result: 44.6
Hail detectors in series, cap TJB Duplicates: 45.1
col; 1st Meth Eval Solid Wst, 41.5
SW—846, Vol 18, Ed 3, 11/86. Spike%: 8]

Total Petroleum Hydrocarbons 4.5 mg/L Blank: —0.1
EPA 418.1 09/15/94 Standard Expected: 4.00
Pet Hydrcrb, Tot Recvrble, JR 16:00 Standard Result: 4.30
Spec; Meths For Chem Analy of TMS Duplicates: 8.30
Water & Wastes, EPA 600/4—79— 8.30

020, Ed 3, 03/83. Spikei0: 94

TALEM, INC.
Distribution of Report:
Geo—Marine

Per: J R. Cooli e

(for inquiries contact Mona Dillard) resident



3,
T A L [LLn C.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 5 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water Sample #3B
Sample Matrix: water

— Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per:

nd = None Detected sident

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(ugfL) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 82

Vinyl Chloride 10 nd

1,1—Dichioroethane 10 nd

— trans—1,2—Dichloroethene 10 nd

1,1—Dichioroethene 10 nd

cls—l,2—Dichloroethene 10 nd

1,1 ,1—Trichloroethane 10 nd

Benzene 10 nd

Ethylbenzene 10 nd
Toluene 10 nd

— Xylene, Total 30 nd
Trichioroethene 10 nd
1,1,2—Trichloroethane 10 nd
Tetrachioroethene 10 nd

221 9/LAB/82



M, INC.

306 Nest Broadway Avenue Maiflng Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
Metro/654—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine

550 E 15th Street Lab ID.: 316 09/14/94 7
Piano, TX 75074

Date Collected: 09/14/94

Identification: Project #1114—055; Water sample Time Collected: 11:00
#RB91494 Collected by: CST

Results i&LLty Control

Halogenated Volatile Organic Compounds See attached ugIL Blank: 0.0
EPA 8021 09/26/94 Standard Expected: 50.0
Halognatd VOCs using GC—PID & 16:00 Standard Result: 44.6
Hall detectors in series, cap TJB Duplicates: 45.1
col; Tst 1eth Eval Solid Wst, 41.5
SN—846, Vol IB, Ed 3, 11/86. Spikei.: 87

Total Petroleum Hydrocarbons <0.50 mg/L Blank: —0.1
EPA 418.1 09/15/94 Standard Expected: 4.00
Pet Hydrcrb, Tot Recvrble, IR 16:00 Standard Result: 4.30
Spec; Meths For Chem Analy of IMS Duplicates: 8.30
Water & Wastes, EPA 600/4—79— 8.30
020, Ed 3, 03/83. Spike%: 94

TALEM, INC.
Distribution of Report:
Geo—Marine

Per: R. Cooli e
(for inquiries contact Mona Dillard) President



c
TA L E N.! n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 7 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water Sample #RB91494
Sample Matrix: water— Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: ________________________________
R. Cooli e

rid = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * _* * * * * * * * * ** * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(ug/L) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 97

Vinyl Chloride 10 nd

1,1—Dichloroethane 10 nd

trans—i ,2—Dichloroethene 10 nd

1 ,1—Dichloroethene 10 rid

cls—1,2—Dichloroethene 10 nd

l,1,l-.Trichloroethane 10 nd
Benzene 10 nd

Ethylbenzene 10 nd
To] uene 10 nd

Xylene, Total 30 nd

Trichioroethene 10 nd

1,1,2—Trichioroethane 10 nd
Tetrachloroethene 10 rid

221 9/LAB/84



M, INC.

306 Nest Broadway
Fort North, Texas
817/335-.] 186

Metro/654—0443

Attention: Lyle I4innett
Geo—Mari ne

550 E

Piano,

Avenue
76104

Mailing Address:
P.O. Box 3270
Fort North, Texas

Date of Report: 09/30194

Lab ID.: 316 09/14/94 6

Identification: Project #1114—055;
#1 B—5

Soil sample

Date Collected: 09/14/94
Time Collected: 09:00
Collected by: CST

Re s uit Oual i tyCpntrpl

Halogenated
EPA 8021
Halognatd VOCs usi
Hall detectors in
col ; Tst Meth Eva]

SN—846, Vol IB, Ed

ng GC—PID &

series, cap
Solid Wst,
3, 11/86.

02:00
TJ B

Blank:

Expected:
Standard Resu]t:

Duplicates:

0.0
10.0
8.89
6.09
6.14

TALEM, INC.

Per:

:l IL.Ji

Reported to:
15th Street
TX 75074

76113

Volatile Organic Compounds See attached mg/Kg
09/28/94 Standard

SpiIKe%: 61

Distribution
Geo—Mari ne

of Report:

(for inquiries contact Mona Dillard) President



T A I E HI n c.
Ifalogenated Volatile Organic Coiupounds (EPA 8021)

Sample ID: 316 09/14/94 6 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #1B—5
Sample Matrix: soil

— Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: __________
R. Coolid

nd = None Detected President

** * * * * * * * * * * * * * * * * * * * * * * * * * * I * * * * * * * * * * * * * * * * I,I * * * * * * * * * * * * * * * * * * * * * * * * I * * * * * * *
—

SURROGATES & VALUES OBTAINED

Detection Value Reco—
— Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg) 70

QC Surrogate: 2.-Bromochlorobenzene(IS) 67

Vinyl Chloride 1.0 nd

l,1—Dichloroethane 1.0 nd

trans—l ,2—Dichloroethene 1.0 nd

1,l—Dichloroethene 1.0 nd

cis—1,2—Dichloroethene 1.0 nd

1,1,1—Trichioroethane 1.0 nd
Benzene 1 .0 nd

Ethylbenzene 1.0 nd
Toluene 1.0 nd
Xylene, Total 3.0 nd
Trichioroethene 1.0 nd

1,1 ,2—Trichloroethane 1.0 rid

Tetrachioroethene 1.0 nd

221 9/LAB/83



306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Metro/654—0443

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Lyle Winnett
Geo—Mari ne

1316 14th
Piano, TX

I-laiogenated Vol
EPA 8021
Halognatd VOCs usi
Hall detectors in
coi; Tst Meth Eval
Skl—846, Vol 18, Ed

ng GC-PID &

series, cap
Solid kist,

3, 11/86.

lB

Re s u Its

See attached
09/26/ 94

16:00
138

quail tyControl

ug/L Blank:
Standard Expected:

Standard Result:
Dupl I cates:

0.0
50.0
44. 6

45. 1

41 .5

EPA 418.1

Pet Hydrcrb
Spec; Meths
Water & Was

020, Ed 3,

Recvrbie, JR
Chem Analy of
EPA 600/4—79—

<0.50 mg/L
09/20/94
12:00
TMS

Blank:

Standard Expected:
Standard Result:

Duplicates:

—0. 1

4.00
4.20
4.70
4.90

TALEM, INC.

P e r:

Presi dent

M, INC.

Attention:

Reported to:
Street
75074

Date of Report: 09/30/94

Lab ID.: 316 09/15/94 2

Identification: Project #1114—055 Carswell;

atile Organic Compounds

Date Coil
Time Coil
Collected

ected:
ected:

by:

09/15/ 94

08:10
CST

Total Petroleum Hydrocarbons

Tot
For

tes,
03/83

Spikei0: 87

Spike°L: 120

Distribution of Report:
Geo—Mari ne

(for inquiries contact Mona Dillard)

if



3
T A I E H. I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 2 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Hater Sample #1B
Sample Matrix: water
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per __________
Coolidg

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(ugIL) (ugIL>

—
QC Surrogate: 2—Bromochlorobenzene(IS) 128

Vinyl Chloride 10 nd
1,1—Dichioroethane 10 nd

— trans—l,2—Dichloroethene 10 nd

l,l—Dichloroethene 10 nd
cis—l,2—Dichloroethene 10 ml
1,1 ,1—Trlchloroethane 10 nd
Benzene 10 nd

Ethylbenzene 10 rid

Toluene 10 nd
Xylene, Total 30 nd
Trichioroethene 10 nd

1,1 ,2—Trichloroethane 10 nd
Tetrachloroethene 10 nd

221 9/LAB/87



M, INC.

306 West Broadway
Fort Worth, Texas
817/335—1186
Metro/654—0443

Ilalogenated Vol
EPA 8021
Halognatd VOCs usi
Hall detectors in
col ; Tst Meth Eval

SN—846, Vol lB. Ed

ng GC—PID &

series, cap
Solid Nst,
3, 11/86.

Total Petroleum Hydrocarbons
EPA 418.1
Pet Hydrcrb, Tot Recvrble, IR
Spec; Meths For Chem Analy of
Water & Wastes, EPA 600/4—79—
020, Ed 3, 03/83.

Results

See attached
09/26/94
16:00
Ti B

<0.50 mgIL
09/20/94
12:00
ThIS

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date Collected:
Time Collected:
Collected by: CST

Ouality Control

09/15/94
08:10

0.0
50.0
44.6
45. 1

41.5

Distribution of Report:
Geo—Mar I ne

(for inquiries contact Mona Dillard)

TALEM, INC.

Per:

resi dent

L.I

Avenue
76104

Attention:
Reported to:

3 Ei

1 B2Identification:

Date of Report: 09/30/94

Lab ID.:

Lyle Ninnett
Geo—Marine
1316 14th Street
Plano, TX 75074

Project #1114—055 Carswell;

atile Organic Compounds

316 09/15/94 3

ug/L Blank:

Standard Expected:
Standard Result:

Duplicates:

Spike°L: 87

Blank: —0.1
Standard E
Standard

Du p

xpec ted:
Result:

1 i cates

4 . 00
4.20
4.70
4.90

Spike'L: 120



T A I F t4. t n c.— Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15194 3 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water Sample #1B2
Sample Matrix: water
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per _____

nd = None Detected President

***************************************************************************
SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very— (ug/L) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 114

Vinyl Chloride 10 nd

1,1—Dichioroethane 10 nd

trans—1,2—Dichloroethene 10 nd

1,l—Dichloroethene 10 nd

cis—l,2—Dichloroethene 10 nd
1,1,1—TrichIoroethane 10 nd

Benzene 10 nd

Ethylbenzene 10 nd

Tolijene 10 nd

Xylene, Total 30 nd

Trichloroethene nd

1,1,2—Trichioroethane 10 nd

Tetrachloroethene 10 nd

221 9ILAB/88



Attention:

306 West Broadway
Fort Worth, Texas
817/335—1186
Metro/654—0443

Reported to: Geo—Marlne
550 E

Piano,

Mailing Address:
P.O. Box 3270
Fort Worth,

Date of Report:

Lab ID.:

Date Collected:
Time Collected:

09/30/94

09/14/94
12:15

Results Qj]Itv Control

Halogenated
EPA 8021

Halognatd VOCs

Volatile Organic Compounds See attached
09/28/94

using GC—PID & 02:00

series, cap TJB
Solid Wst,
3, 11/86.

TALEM, INC
Distribution of
Geo—Mari ne

Report:

(for inquiries contact Mona Dillard)
Per:

resident

M, INC.
::i ILl L:

Avenue
76104

soil sample

Lyle Hlnnett

15th Street
TX 75074

Texas 76113

Identifi cation: Project #1114—055;

316 09/14/94 8

Collected by: CST

Hall de
col ; Ts

SW—846,

tectors in
t Meth Eval
Vol TB, Ed

mg/Kg Blank:

Standard Expected:
Standard Result:

0.0
10.0
8.89

Duplicates: 6.09
6.14

Spikei.: 61



- 3. !E; m

TALEM. Inc.
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 8 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #2B—20
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: ______________________

Coolidg— nd = None Detected President

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *-* * * * * * * * * * k_* * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg) ¼

QC Surrogate: 2—Bromochlorobenzene(IS) 104

— Vinyl Chloride 1.0 nd

1,1—Dichioroethane 1.0 nd

trans—1,2—Dichloroethene 1.0 nd
l,1—Dichloroethene 1.0 nd— cls—l,2—Dichloroethene 1.0 nd

1,1,1—Trichioroetbane 1.0 nd
Benzene 1.0 ncf

Ethylbenzene 1.0 nd
Toluene 1.0 nd

Xylene, Total 3.0 nd
Trichioroethene 1.0 nd

1,1,2—Trichloroethane 1.0 nd
Tetrachioroethene 1.0 nd

221 9/LAB/85

1



iF t.,

M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270

817/335—1186 Fort Worth, Texas 76113

Metro/654—0443

Attention: Lyle Winnett Date of Report: 09/30/94

Reported to: Geo—Marine
1316 14th Street Lab ID.: 316 09/15/94 4

Piano, TX 75074

Date Collected: 09/15/94

Identification: Project #1114—055 Carswell; 2B Time Collected: 10:00
Collected by: CST

llsu1ts Qlity Control

Halogenated Volatile Organic Compounds See attached ug/L Blank: 0.0

EPA 8021 09/26/94 Standard Expected: 50.0
Halognatd VOCs using GC—PID & 16:00 Standard Result: 44.6

Hall detectors in series, cap 13B Duplicates: 45.1
col ; 1st frteth Eval Solid Wst, 41.5

SW—846, Vol IB, Ed 3, 11/86. SpikeL: 87

Total Petroleun Hydrocarbons <0.50 mg/L Blank: —0.1

EPA 418.1 09/20/94 Standard Expected: 4.00
Pet Hydrcrb, Tot Recvrble, IR 12:00 Standard Result: 4.20

Spec; Meths For Cheni Analy of TMS Duplicates: 4.70
Water & Wastes, EPA 600/4—79— 4.90

020, Ed 3, 03/83. Spikei: 120

TALEM, INC.

Distribution of Report:
Geo-Mrine

Per: .1 R. Coo dge
(for inquiries contact Mona Dillard) resident



i,V
— TALEM.Inc.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 4 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water Sample #2B
Sample Matrix: water
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per:
3 . Cooiid

nd = None Detected President

************ ******************** ***********************************************
SURROGATES & VALUES OBTAINED

Detection Value Reco—
— Compound Name Limit Obtained Very

(ug/L) (ug/L)

QC Surrogate: 2—Bromochlorobenzene(IS) 96

Vinyl Chloride 10 nd

l,l—Dichloroethane 10 nd

trans—i ,2—Dichloroethene 10 nd

l,l—Dichloroethene 10 nd

cls—1,2—Dichloroethene 10 nd

1,1 j—Trichloroethane 10 nd

Benzene 10 nd

Ethylbenzene 10 nd

Toiuene 10 nd

Xylene, Total 30 nd

Trichioroethene 10 nd

1,1,2—Trichioroethane 10 nd

Tetrachloroethene 10 rid

221 91LAB189



I:: .:.. ::

M, INC.

306 West Broadway Avenue Mailing Address:
Fort North, Texas 76104 P.O. Box 3270

817/335—1186 Fort Worth, Texas 76113
Metro/654—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marlne

1315 14th Street Lab ID.: 316 09/15/94 5
Piano, TX 75074

Date Collected: 09/15/94
Identification: Project #1114—055 Carswell; Time Collected: 09:30

T891594 Collected by: CST

Results quality Conti

Halogenated Volatile Organic Compounds See attached ug/L Blank: 0.0
EPA 8021 09/26/94 Standard Expected: 50.0
Halognatd VOCs using GC—PID & 16:00 Standard Result: 44.6
Hall detectors In series, cap TJB Duplicates: 45.1
col ; Tst Meth Eval Solid I4st, 41.5

SN—846, Vol lB. Ed 3, 11/86. Spike%: 87

TLEM, INC.
Distribution of Report:
Geo—Marine

Per: R. CooH
(for inquiries contact Mona Dillard) President



b ii 1
T A I [ M. .I. n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 5 Date of Analysis: 09/26/94
Customer Description: Project #1114—055; Water Sample #1B91594
Sample Matrix: water

— Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: ______________
3. Coolidg

nd = None Detected President

** ****************** **************k** ***************** *************************
SURROGATES & VALUES OBTAINED

Detection Value Reco—

Compound Name Limit Obtained Very
(ug/L) (ugIL)

QC Surrogate: Z—Bromochlorobenzene(IS) 106

Vinyl Chloride 10 nd

l,l—Dichloroethane 10 nd

trans—i ,2—Dichloroethene 10 nd

1 ,1—Dichloroethene 10 nd

cis—1 ,2—Dichloroethene 10 nd

1,1 ,1—Trichloroethane 10 nd

Benzene 10 nd

Ethylbenzene 10 nd

Toluene 10 nd

Xylene, Total 30 nd

Trichioroethene 10 nd

1,1,2—Trichioroethane 10 nd

Tetrachloroethene 10 nd

2219/LAB/90



3

M, INC.

306 Nest Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
MetroI654—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine

1316 14th Street Lab ID.: 316 09/15/94 1
Plano, IX 75074 -

Date Collected: 09/14/94
Identification: Project #1114—055 Carswell; 58—15 Time Collected: 16:50

Collected by: CST

Results quality Control

Halogenated Volatile Organic Compounds See attached mg/Kg Blank: 0.0
EPA 8021 09/28/94 Standard Expected: 10.0
Haiognatd VOCs using GC—PID & 02:00 Standard Result: 8.89
Hall detectors in series, cap TJB Duplicates: 6.09
col; Tst Meth Eval Solid Wst, 6.l1

SW—846, Vol TB, Ed 3, 11/86. Spike70: 61

TALEM, INC.
Distribution of Report:
Geo—Marine

Per: . R. CooFI'e
(for inquiries contact Mona Dillarci) President



iE

T A L E N.J n C.
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 1 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #5B—15
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: _____________________________—
R. Coolid

nd = None Detected President

** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 73

Vinyl Chloride 1.0 nd

1,1—Dichioroethane 1.0 nd

trans—l,2—Dichloroethene 1.0 nd

1,1—Dichioroethene 1.0 nd

cls—1 ,2—Dichloroethene 1.0 nd

1,1 1—Trichloroethane 1.0 nd
Benzene 1.0 nd

Ethylbenzene 1.0 nd
Toluene 1.0 nd

Xylene, Total 3.0 nd
Trichloroethene 1.0 nd

1,1,2—Trichioroethane 1.0 nd
Tetrachloroethene 1 .0 nd

221 9/LAB/86

I-



B i.q

M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort Worth, Texas 76113
MetroI654—0443

Attention: Lyle klinnett Date of Report: 09/30/94
Reported to: Geo—Marine

1316 14th Street Lab ID.: 316 09/15/94 6
Plane, TX 75074

Date Collected: 09/15/94
Identification: Project #1114—055 Carswell; 5B Time Collected: 10:50

Collected by: CST

Results 0it1itv Control

Halogenated Volatile Organic Compounds See attached tig/L Blank: 0.0
EPA 8021 09/26/94 Standard Expected: 50.0
Halognatd VOCs using GC—PID & 16:00 Standard Result: 44.6
Hall detectors in series, cap TJB Duplicates: 45.1
col; Tst Meth Eval Solid Wst, 41.5

SW—846, Vol IB, Ed 3, 11186. Spike'Z.: 87

Total Petroleum Hydrocarbons (0.50 mg/L Blank: —0.1
EPA 418.1 09/20/94 Standard Expected: 4.00
Pet Hydrcrb, Tot Recvrble, IR 12:00 Standard Result: 4.20
Spec; Meths For Chem Analy of TMS Duplicates: 4.70
Hater & Wastes, EPA 600/4—79— 4.90
020, Ed 3, 03/83. Spike7.: 120

TALEM, INC.
Distribution of Report:
Geo—Mar I ne

Per: 3 R. Cooli ge
(for inquiries contact Mona Dillard) resident



it .:i.
T A I E M. I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 6 Date of AnalysIs: 09/26/94
Customer Description: Project #1114—055; Water Sample #5B
Sample Matrix: water
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per _____

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—
— Compound Name Limit Obtained Very

(ug/L) (ugJL)

QC Surrogate: 2—Bromochlorobenzene(IS) 107

Vinyl Chloride 10 nd

1,1—Dichloroethane 10 nd

trans—l,2—Dichloroethene 10 nd

1,1—Dichioroethene 10 nd

cls—1,2—Dichloroethene 10 nd

1,1,1—Trichioroethane 10 nd
Benzene 10 nd

Ethylbenzene 10 nd
Toluene 10 nd

Xylene, Total 30 nd
Trichloroethene 10 nd
1,1,2—Trichioroethane 10 nd

— Tetrachioroethene 10 nd

2219/LAB/91



M, INC.
:. ii 6Ji6

306 Nest Broadway Avenue
Fort North, Texas 76104
817/335—1186
Me tro/654—0443

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Attention: Lyle Nlnnett Date of Report: 09/30/94
Reported to: Geo—Marlne

1316 14th Street
P1no, TX 75074

Lab ID. 316 09/15/94 7

Identifi cation: Project #1114—055 Carswell; 2B—202
Date Collected:
Time Collected:

09/1 5/94

12:15

Resul ts

Collected by: CST

Qu]JiY Control

Hal ogenated
EPA 8021

Halognatd VOCs
Hall detectors
col 1st Meth Eval
SW—846, Vol TB, Ed

Solid kist,

3, 11/86.

mg /Kg
Standard

Standard Result: 8.89
Duplicates: 6.09

6.14
Spike7.: 61

TALEM. INC

Per:

Volatile Organic Compounds See attached
09/28/94

using GC—PID & 02:00

In series, cap TJB

Blank: 0.0
Expected: 10.0

Distribution of Report:
Ceo—Marine

(for inquiries contact Mona Dillard) esident
e



3 . :;;;'

I A I [ M. I n c.
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 7 Date of AnalysIs: 09/28/94
Customer Description: Project #1114—055; Soil Sample #2B—202
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per

nd = None Detected President

********** ***************************************************************** ****
SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg) 7.

QC Surrogate: 2—Bromochlorobenzer,e(IS) 94

Vinyl Chloride 1.0 nd

1,1—Dichioroethane 1.0 nd

trans—l,2—Dichloroetherie 1.0 nd
1,l—Dichloroethene 1.0 nd
cis—1,2—Dichloroethene 1.0 nd
l,l,1—Trichloroethane 1.0 nd
Benzene 1 .0 nd

Ethylbenzene 1.0 nd
Toluene 1.0 nd

Xylene, Total 3.0 nd
Trichioroethene 1.0 nd
1,1 ,2—Trichloroethane 1.0 nd
Tetrachloroethene 1.0 nd

221 9/LAB/92
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PDP ANALYTICAL SERVICES

SAMPLE LOG—IN SHEET

LOGGED BY: DEBORAH O'CONNOR DATE OF LOB-IN: 16-Seo-94

r_:r ::r_t::rr:::r:rt: —:::zra::n: r:tr rr =

EDisode : 2520
Client ID: 6EO-.#RlNE

Project ID: C.ARSWELL FUEL PHIl

Project t 1114—055

P0 Nuber:
Pane I of I Air Bill *: FED X # 1193760057
=

Testing Na. Sa.ole N Date Date Date

Lab ID Client ID Reauired Cant, Matriv C 3a1ed Received Due eaarks

=520.01 45—5 TPH 8015 1 SOIL 09-13—94 09—16-94 1_3q4 14-c_

2520.02 39—15 IPH 8015 1 SOIL 09—13—94 09—16-94

2520.03 19—5 IPH 8015 1 SOIL 09—14—94 09—i-94

2520.04 29—20 TPR 8015 1 SOIL 09-14—94 09—16—94

2520.05 29-202 TPH 8015 1 SOiL 09—14—94 09-16—94

2520.0 59—15 TPH 8015 1 SOIL 09-14—94 09-16—94

RPT '3'P &'.-"i
=

Reviewed by: Reportina Address:

q I

0000(J5



3 ;:(;

PIP AMALTTICAL SERVICES

24900 Pittin Drive. Suite 300; Spring, Tens 77386; Phone (713)363—2233

— LABORATORY REPORT

Client: SEQ—MARINE Client Saple 9:41-5 Date Sa.ple4: 07/13/94

Project Mane: CARSIELL FUEL PHI! PIP Saiple II: 2520.01 Date Received: 09/16/94

Project No.: 1114-055 Report Mo.: 2520J01 Date Reported: 09/27/94

SC-NONHALOSENATED EXTRACTABLE ORSANICS (DATA SHEET)

Sanule Matrix: SOIL Dilution: 1.0 Method Ref.: 5W846—8015 (MOD)

Multiplying Factor: 33 Percent Moisture: MA Z SC File ID: ITPHOY26A9

Saiple Weight: 30.0 Date Extracted: 09/23/94 Analyst: SI

Eutract Volute: 1.0 ii Date Analyzed: 07(26/94

QUANTITATIOM RESULIS

COMPOUND LIMIT (un/kg) )uq/kq)

— Total Petroleus Hydrocarbons — JP—4 Ranee 8333 MD

-S

SUALITY ASSURANCE/OUALIIT CONTROL

Suite Added OC Linus

Surrogate tue/kg) (Recovery) 2 Recover'

o—Terphenyl 6600 (50-150) 100

Method flank !D:2520.SBLKI ICS ID: 2520.SLCSI MS ID: 2520.O4MS M5D ID: 2520.D4MSD DUP ID: MA

—F

000009



/

P3p WA1TT1CAL SERVICES

24900 Pitkin Brive. Suite 300; Svring, Teias 77386: Ptoee (7131363—2233

1ABORATOR REPORT

Client: OtO—AR1NE Client Sa.1e Ih3B—15 Date Sa,led: 09/13194

Project Nate: CARSE1L FUEL PHIl PDP Satole ID: 2520.02 Date Received: 09/16/94

Project No.: 1114—055 Report No.: 2520J02 Date Reported: 09/27/94

GC—NONHALOGEUATED EXTRACTABLE ORSANICS 0ATA SHEET)

little Main:: SOIL Dilotion: 1.0 ethod Ref.: 5V846—8015 (NOB)

tiely Factor: 33 Percent Mojstre: i IC File ID: 11PH0926A13

Satele VeiRht; 30.0 Date Eztracted: 09/23/94 Analyst: SR

E:tnct Yolcie: 1.0 ii Date ealyzed: 09/26/94

UAHTITATl0N RESULTS

COPOUNO 1IIT cu8/k.q) uq/k)

Total Petroieue Ndrocarbons - 3P—4 Raooe 8333 NP

IUALITY ASSURANCEIOUALIfl COIROL

Saite dded C Li,:t

Surroate u/kq) (Recovery) Z Berovery

6600 (50—150) 95

Method Blank l:2520.SB1R1 LCS 10: 2520.SLCSI MS ID: 2520.O4NS 4S0 ID: 2520.04M111 DOP ID: NA

000010



t :i'
PDP ANALYTICAL SERVICES

24900 Pitkin Drive, Suite 3G0: Serina. Tens 77386: Phone (7131363—2233

Client: CEO—MARINE Client Saiple 1D:IB—5 Date Saipled: 09114194

Project Kane: CARSWELL FUEL PHI! POP Sasple ID: 2520.03 Bate Received: 09/16194

Project No.: 1114—055 Report No.: 2520303 Date Reported: 09/27/94

BC-NONHAIUOENATED EXTRACTABLE ORBANJCS (DATA SHEET)

Sannie Matrix: SOIL Dilution: 1.0 Method Ref.: 5Y846—B015 (MOD)

Mualtiplyinq Factor: 33 Percent Moisture: NA Z BC File ID: 1TPH0926A14

Saple Veiqht: 30.0 Date Eatracted: 09/23/94 Analyst: SE

E:tract Value: 1.0 ii late Analyzed: 09/26/94

—
RUANTITATIOW RESULTS

COMPOUND LIMIT {uq/kq; (ur/ke)

— Total Petroleus Hydrocarbons - JP—4 Ranue 8333 ND

-V

OVALTU ASSURANCE/OUALITY CONTROL

Spike Added OC Linits

Surrooate (ufl/ky) (Recovery) Z Recovery

o—Terphenyi 6600 150—ISO) 101

Method Blank ID:2520.SBL[l LCS ID: 2520.SLCSI AS ID: 2520.01M5 MSD 10: 2520.04M50 DUP 10: NA

000011



b

PIP lALYT1CA1 SERflCES

24900 Pztkn Irive, Suite 300; Srinq. Texas 77386: Phoee 1713)363—2233

ItIORATORY REPORT

Client: BED-ARlNE Client Sa.Ie ID:2B—20 Date Saled: 09/14/94
Project Ha.e: CARSLL FUEL PHIl PIP Saiple II: 2520.04 Date Received: 09/16/94

Project No.: 1114-05 Report No.: 2520J04 Date Reported: 09/27/94

&C—4U$)IALtIIENATED EXTRACTABLE ORGANICS IIATA SHEET)

Sai;le atri1: SOIL Ii]utioe: 1.0 ethod Ref.: SW846—9015 (NOD)

Nultiplyin Factor: 33 Percent No5ttaTe: 94A Z IC File ID: 1TPHO926AIO

Saipie eiqht: 30.0 Date Ertracted: 09/23/94 Analyst: SE

Eztrcl 'o1u'e: 1.0 ii Date ea1yzed: *9/26/94

DVAWTCTAT)ON RESULTS

CONPOUND UNIT (iiq/kq) (u/ko)

Total Petroleil. Hy4rcarbons — P—4 Ram 8353

OUAUTT ASSURACE/IUAUT1 COWIRUL

Spike Added IC Uiit

Sarrooate (uIko.) {Rcoery) Recovery

o-Ternhenyl 660* (50—150) 88

Nethod hank 1Da25?Q.ShtJ1 LCS ID: 2520.SLCSI NS ID: 2520.O4NS NS0 ID: 2520.I4NSD DUP ID:

OO4JO1



PD? MMLTT!CAL SERVICES

24900 P11km Driye, Suite 300; Spring. Ie:as 77386; Phone (7131363-2233

LABORATORT REPORT

Clint: BED—MARINE Client Sainle 10:23—202 Date Sainted: 09114/94

Project Nate: CARS$ELL FUEL PHIl PD? Suple ID: 2520.05 Date Received: 09/16/94

Project No.: 1114—055 Report No.: 2520J05 Date Reported: 09/27194

GC-NONHALOSENATED EXTRACTABLE OROANICS (DATA SHEET)

Suinle Matrix: SOIL Dilution: 1.0 Method Rel.: 9846—8015 (MOD)

Multiplying Factor: 33 Percent Moisture: NA 2 SC File ID: 1TPH0926A15

Sainle Weight: 30.0 p Date Extracted: 09/23/94 Analyst: St

E:tract Volne: 1.0 '1 Date Analy:ed: 09/26/94

OUAMTITATION RESULTS

COMPOUND LIMIT (un/kg} (up/kg)

— Total Petrolean Hydrocarbons - JP—4 hone 8333 ND

RUALITI ASSURANCE/OUALITY CONTROL

Spike Added BC Litits

Serroxate (n/kg) (Recovery) Z Recovery

o—ierphenyl 6600 (50—150) 88

Method Blank ID:Z520.SBL[1 LCS ID: 2520.SLCSI MS ID: 2520.0485 MSD ID: 2520.O4MSD DV? ID: NA

a

000013



3 i; iiEi

POP AW01YTCAL SERVICES

24900 Pitkin Drive, Suite 300; Sprinq. Teas 77386; Phoie (713l3632233

L*8ORTORY REPORT

OEO—fl4R114E Clieut Sane 1I:5B—1 bate Sap1ed: 09/14/94

Pro.iect Ha.e CARSELL FUEL PHIl PD? Saiple Ib 220.06 bite Received: 09116/94

Proert Ho.: 1114—055 Report Ho.: 2520J06 bite Reported: 09/27/94

SC-H0I4IiALGENATEb EXTRCTB1E OR6ANICS CDTA SHEETI

Sdple Natrz: SDJL OIIUOIDD: 1.0 ethod Ref.; S846—8015 fQ0)

!luItiDlyiaq Factor: 33 Per(eut oi;ture; H 6C File ID: ITPHO926A16

Saple eiht: 30.0 bate Eitracted: 09/23/94 Analy5t: SI

E:tratt 4019e: 1.0 ii Dut Aa1y:e: 09/26/94

0UAH11*1IDH RESULTS

COMPOUND LIKIT (uo/k4) (uO/k4)

Total Petroieui Hyrocarbon5 - JP— Rane 8333 HO

RULITY ASSURA4CE/UAUTT COHIRUL

Spike Ade OC li.615

Surroate toq/k) (Retovery) Z Retavery

o-ierphey1 (50-ISO) 93

ethod flank ID:1520.SBLI1 ICS ID: 2520.SLCSI S ID: 2S20.O4S NSD ID: 2520.O4tSD DUP ID: HA

000014



3IHtTh E'4j.

POP ANALYTICAL SERVICES

24900 Pitkin Drive. Suite 300; Syrian. Tens 77386; Phone (713)363-2233

LABORATORY REPORT2
Client: WA Clint Saule EB:WA Date Saipled: NA

Project Nate: NA POP Saole ID: 2520.SBLI1(METHOD BLANfl late Received: NA

Project No.: NA Report No.: 25203SBL Date Reported: 09/27/94

BC-NONHALO&ENATED EXTRACTABLE ORGANICS (DATA SHEET)

—

Satole Natrin SOIL Dilution: 1.0 Method Ret..: 5V846—8015 (MOD)

Multiplyinq Factor: 33 Percent Moisture: NA Z SC File ID: 1TP40926A7

— Sasple Weioht: 30.0 Date Eztraded: 09/23/94 Analyst: SR

E:tract Volote: 1.0 ii Date Aoa]y2ed: *9/26194

—
UAWIITATTQN RESULTS

COMPOUND LIMIT (uq/kqj (uqlkq)

— Total Petroleut Hydrocarbons — jP—4 Rune 9353 ND

BIALITY ASSURANCEIRUALIIT CONTROL

Spike Added OC Litits

Surronate (up/kg) (Recovery) Recovery

o—Terphenyl 6600 (50-150) 95

Method Blank ID:NA LCS ID: HA MS ID: NA MSD ID: NA DUP ID: NA

000017



3 I F L4..

0P ANALYTiCAL SERVICES

24900 Pithy Drive. Suite 300; Sorino, Texas 77386; Phone (7131363—2233

LAbORATORY REPORT

Client: NA Client Sasple Ib:NA Date Satoled: NA

Project hate: NA POP little ID: 2520.SLCS1YLAD CONTROL SAMPLE) bate Received: NA

Project No.: NA Report No.: 8OI9SLC Date Reported: 09/27/94

- SC-NOUNALUGENATED EXTRACTABLE ORCANICS

Satnie fun:: SOIl. Dilution: 1.0 ethod Rel.: SVI46—8015 (MOD)

Nultiplyinq Factor: 33 Percent Moistore NA Z SC File ID: ITPHO926AB

Satole Veioht: 30.0 q bate extracted: 09/23/94 Analyst: SD

Extract Vomne: 1.0 ii Date Analyted: 09/26/94

[CS TRUE [CS LCS LCS REC.

COMPOUND VALUE (no/ky) RESULT (uq/kq) Z PEC. LIMITS

Total Petroleot Hydrocarbons — JP-4 Rance 16500 tl38 69 (50150)

QUALITY ASSURAHCE/IUALITT CONTROL

Spike Added DC huts

Surronute (oy/ka) (Recovery) Recovery

o—terphenyl 6600 (50—150) 93

Method blank !D:2520,SBLKI CS II': NA MS I0 NA MSD ID: NA OUR Tb: NA

oooo1'.



3 j; i: —h :

POP AWAITTTCAI SERVICES

24900 Pittin Drive. Suite 300: Serine, Texas 77386: Phone (713)363-2233

— LABORATORY REPORT

Client: NA Client Sante IP:NA Date Saipled: NA

Project Nase: NA POP Satole ID: 2520.04N5(MATRTX SPUE) Date Received: NA—
Project No.: NA Report No.: 2520J04S Date Reported: 09127/94

OC-WONHAIOSENATED EXTRACTABLE OROANICS I DATA SHEET)

Sasnie MaUi:: SOIL Dilution: 1.0 Method Ref.: 51846—8015 (NOD)

tnltipiyinq Factor: 33 Percent Moisture: NA 2 OC File ID: ITPHO926A1I

Saiple Neieht: 30.0 a Date Extracted: 09123/94 Analyst: SI

Extract Volute: 1.0 .1 Date Analyzed: 09126/94

—
TUANTITATION RESULTS

COBPOUND LIMIT fun/tn) (yalta)

— Tote! Petr:Ieum Hydrocarbons — .TP-4 Ranne 8333 10593

OUALITT ASSURANCEIQTAL!T1 CONTROL

Suite Added OC Liaits

Surroyate (un/ta) (Recovery) 2 Recovery

Q—Terphenyl 6600 (50—150) 95

Method Blank ID:2520.SDLOI LCS ID: HA MS ID: NA MOD ID: NA DII? TO: HA

000019



Il::: s

?DP AHLTTICA1 SERVICES

24OO Pitkin Drie Suite 300: Sprirr. letas 77386: Phote (713t363—2233

LADORATORT REPORT

Client: HA Client Sa.jle ID:Nft bate Sasoled: NA

Project Hate: NA PDP Sasple ID: 252D.04MSDATRIX SPIKE DUPLICATE) Date Received: NA

Project No.: NA Report No.: 2520J041 bate Reported: Q9/27/?4

OC-NUNNALOGEHATED EXTRACTABLE ORGANICS (DATA SHEET)

Sasele Matrix: SOIL dice: 1.1 Method Ref.: S846—B0t5 IMOS)

Multiu1yin Fuctor: 33 Percent Moisture: NA OC File ID: 11PH0926A12

Sasele eiht: 30.0 Date Extracted: OP/23/94 Analyst: SI

Extract YoJuse: 1.0 il Date yred: 09/26/9

QUMTJTATION RESULTS

COMPOUND LIMIT tuu/k1 uIk)

Total Petroi, Hydrocarbons — JP—4 Ranqe 8533 9735

000LITY ASSU HCE!OUAL1T CONTROL

Spike (dded SC Lisxts

Surroate uq/kq) iRecovery Z Recovery

(50—10) 90

Method hank ID:2520,S$LII LCS IA: NA MS ID: NA MSD ID: NA DUP ID: NA

OOOO()



3 iE

'DP AALTTICAL SERVICES

24900 Pilkin Drive, Svite 300: SDrina. te:as 77396 Phone (713)363-2233

— LABORATORT REPORT

=

Client: NA Date Received: NA

— Project Nate: NA Date Renorted: 09/27/94

Pro j&t 4o.: NA Renrt No.: 2520J040

SC—NONHALOOENATED EXTRACTABLE OROANICS iATRIX SPIKE tND MATRIX SP1E DUPLICATE RECOVERT SUMMART)

Method Ref.: SW86—R0l5 (0D) Saiele Matri:: SOIL Analyst;SR

SANPLE MATRIX SPIIE MATRIX SPIKE OIIPLICATE

PBP Sainle II: 2520.04 MS Satele ID: 2520.O4MS MSD Sainie 10: 2520.04M50

Date Ataized; 09/27/94 Date Analyzed: 09127194 Date Anaiyzd: e?/271?4

C File ID: ITFHOT26AIO 6C File ID: ITPHD?26A11 RC File !0: 11PH0926A12

MATRIX SPIIE

SPIXE SAMPLE MS MS C urrs
COMPOUND ADDED uo/kq) CONC. LunJko) CONC. lue/kn) Z PlC. REC.

TSR - JP-4 Rane 165Db ND 10593 (50-i 50)

MATRIX 551ff DUPLICATE

SPIKE SAMPLE MSD MID IC LIMITS

COMPOUND ADDED inn/fr:) CONC. (n/k) CONC. iueikq) SEC. RPO ISO SEC.

TSR — P-4 Ranve 16500 ND ?135 8 50 f501501
-S

Valees outside of IC )iiit

RPD: 0 ot of I otid huts
Spike Recovery: 0 ot of 2 aetoide huts

oooo1
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DHLAN A I Y T I C A L
—

GEO-MA.RINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
ATCH # 941019

._ATE OF ANALYSES: 10/19/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

ARGET COMPOUNDS GMIJ8-118 GMI18-119 0M118-120 TB101994 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inyichioride ND ND ND ND 10

--,1-Dich1oroethene ND ND ND ND 5

Methylene Chloride ND ND ND ND 5

's—1,2—Dichloroethene 27.3 ND 95.0 ND S

Dichioroethane ND ND ND ND 5

cia—i ,2—Dichl oroethene 292 ND 473 ND 5

enzene ND ND ND ND 5

hioroform ND ND ND ND 5
r,1,1-Trichloroethane ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND 10

,2—Dichloroethane ND ND ND ND S
richloroethene 1095 ND 89.0 ND 5

1,2-Dichioropropane ND ND ND ND 5
Thluene ND ND ND ND 5
,1,2 Trichloroethane ND ND ND ND 5

etrachloroethene ND ND ND ND 5
Ethylbenzene ND ND ND ND 5
Vienes ND ND ND ND 5

ND ND ND -- I

Jrrogate Recovery (lOOppb) 98 96 99 99

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ALYSES PERFORMED ON-SITE IN DHL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott
Schoeder

REVIEWED BY: Allan Cobb

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
CEO-MARINE, INC.

Location: CARSWELL AF.B, FORT WORTH, TEXAS
Project #: 1124—055

DHL Project #940802T4
BATCH # 941020
DATE OF ANALYSES: 10/20/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
n============rt====t=====s======= ===m ntZn
TARGET COMPOUNDS GMIIB-83 GMII8-82 GMII8-80 GMI18-75 TB102094 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyichioride 5.71 ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND ND 5
Methylene Chloride ND ND ND ND ND 5

trans-1,2—Dichloroethene 12.4 4.21 ND ND ND 5

1,1-Dichioroethane ND ND liD liD ND 5

cis—1,2—Dichloroethene 244 45.3 ND ND ND .5

Benzene ND ND ND ND ND 5
Chloroform ND ND ND ND ND 5
1,1,1—Trichioroetharie ND ND ND ND ND 5
Carbon Tetrachloride ND ND ND ND ND 10

1,2—Dichioroethane ND ND ND ND ND 5
Trichioroethene 1182 7.14 4.26 ND ND 5

1,2-Dichloropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND NO ND 5

Ethylbenzene 1(0 1(0 ND NT) ND 5
Xylenes ND ND ND ND 1(0 5

TRPH ND ND ND 1

Surrogate Recovery (lOOppb) 95 92 96 93 97

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== = == == = == === === == = === = == = = == = = ==== == = == === = == = = = === == = == = = = == = == = == = === = = =

ANALYSES PERFORNED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

ANALYTICAL
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IJHL
CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DilL Project #940802T4
ATCH # 941021

ATE OF ANALYSES: 10/21/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

ARGET COMPOUNDS GNIZ8-255 GMI18-249 GMI18-216 TB102194 MDL
(ug/L) (iig/L) (ug/L) (ug/L) (ug/L)

inyichioride ND ND ND ND 10

..,1-Dichloroethene ND ND ND ND 5

Ilethylene Chloride ND ND ND ND S
's—I,2—Dichloroethene ND 1.29 ND ND 5

Dichloroethane ND ND ND ND 5
cia-I ,2-Dichloroethene ND 4.40 ND ND 5
enzene ND ND ND ND 5
lorofoz-jn ND ND ND ND 5

¶,1,1—Trichloroethane ND ND ND ND 5
Carbon Tetrachlorjde ND ND ND ND 10
,2—Dichloroethane ND ND ND ND 5

j-ichloroethene ND 120 ND ND 5
1,2—Dichioropropane ND ND ND ND 5
,luene ND ND ND ND 5
,1,2 Trichioroethane ND ND ND ND 5

Yetrachloroethene ND 8.07 ND ND 5
Ethylbenzene ND ND ND ND 5
plenes ND ND ND MD 5PH —- ND

--

ND —— 1

:rrogate Recovery (lOOppb) 78 91 88 91

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

IALYSES PERFOP.1IED ON-SITE IN DilL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott
Sc,yoeder

'7'4 REVIEWED BY: Allan Cobb

10805 Metric Bou'evard Austin, TX 78758 Phone (512) 835-299 Fax (512) 835-9297

ANALYTICAL



DIlL
ANALYTICAL

CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DIlL Project #940802T4
BATCH 1 941028
DATE OF ANALYSES: 10/28/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
==

TARGET COMPOUNDS TB102494 FB102494 GMI18—253 GMII8-253D MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND 10

1,1-Dichioroethene ND ND ND ND 5

Methylene Chloride ND ND ND liD 5

trans-i ,2-Dichloroethene ND ND ND ND 5

1,1—Dichioroethane ND ND ND ND S

cis-1,2-Dichloroethene ND ND ND ND 5

Benzerie ND ND ND 5

Chloroform ND ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND 5
Carbon Tetrachloride ND ND ND ND 10

1,2-Dichloroethane ND ND ND l'TD 5
Trichloroethene ND ND ND liD 5
1,2-Dichloropropane ND ND ND ND 5
Tel izene ND ND ND ND 5
1,1,2 Trichloroethane ND ND ND ND 5
Tetrachioroethene ND ND ND liD 5
Ethylbenzene ND ND ND ND 5

Xylenes ND ND ND liD 5
TRPH ND ND ND I —

Surrogate Recovery (lOOppb) 89 90 100 108

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DHL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Luu

DATA REVIEWED BY: Allan Cobb (/14 ((

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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OEO-MARINE, INC.

Location: CARSWELL M'S, FORT WORTH, TEXAS
Project #: 1114—055

—
DIlL Project #940802T4
ATCH # 941028

.ATE OF ANALYSES: 10/28/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
=== == = == == === == === == ======= ==— === ======= === === ==== ===== ====== === =============== ====== ====
ARGET COMPOUNDS GMI18-236 GMI18-227 GNZ18-234 MDL

(ug/L) (ug/L) (ug/L) (ug/L)

inyichioride ND ND * 10
r,1-Dichloroethene ND ND * 5
Methyleno Chloride ND ND * 5
rans—1,2—Dichloroethene ND ND * 5

1-Dichloroethane ND ND * 5
cis—1,2—Dichloroethene ND ND * 5
''ene ND ND * 5

rot orm ND * 5
T?',1—Trich1oroethane ND ND * 5
Carbon Tetrachlorjde ND ND * 10
,2-Dichloroethane ND ND * 5

.-richloroethene ND ND * 5
1,2-Dichloropropane ND ND * 5
Dluene ND ND * 5

,,1,2 Tric'hloroethane ND ND * 5
Tetrachloroethene ND ND * 5
Vthylbenzene ND ND * 5
ylenes ND ND * 5

J!RPH ND ND ND 1

Arrogate Recovery (lOOppb) 103 105 *

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
Sample Vials Broken As Received Due To Frozen

ANALYSES PERFORMED ON-SITE IN DIlL 'S TNRCC APPROVED MOBILE LABORATORY

TALYSES PERFORMED BY: Dr. Derhsing Luu

DATA REVIEWED BY: Allan Cobb Q"'5

10805 Metnc Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DHL Project #940802T4
BATCH 1 941102
DATE OF ANALYSES: 11/02/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
====n = ==== = == === === = == === = === == = === ==== ====== ==== ====== === =t= = == == = == = == == = = =

TARGET COMPOUNDS GMII8-107 GMII8-84 FB1O2 794 GMI18-73 GMI18—73D MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyichioride ND 5.61 ND 21.9 21.0 10

1,1-Dichioroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

trans-i ,2—Dichloroethene MD 115 MD 50.7 49.0 5

1,1-Dichioroetharie ND ND ND ND ND 5
cis—1,2—Dichloroethene ND 112 ND 640 623 5

Ben zene ND MD ND ND ND 5

Chloroform ND ND ND ND ND 5 —
1,1,1-Trichloroethane ND ND ND ND MD 5

Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND MD 5

Trichioroethene ND 571 ND 255 242 5

1,2-Dichioropropane ND ND ND ND MD 5

Toluene ND ND ND ND MD 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachioroethene ND ND ND ND ND 5

Ethylbenzene ND ND ND ND ND 5

Xylenes ND ND ND ND MD 5

TRPH 2.2* YD* ND* WD* WD* 1

Surrogate Recovery (lOOppb) 94 97 94 97 95

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* : ANALYSIS PERFORMED ON 11/03/94 BY Scott Schroeder

====================== =====—_==============t= == ============ ==
ANALYSES PERFORMED ON-SITE IN DHL'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Luu

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL

GEO-NARINE, INC.

a Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

'YL Project #940802T4
ATCH # 941102
DATE OF ANALYSES: 11/02/94
'ATER ANALYSES BY EPA 8021 AND TRPY BY EPA 418.1
=====================================n=========================================nn=========

TARGET COMPOUNDS TB102794 GMIJ8-110 GMI18-111 GMI1S-109 GMI18-108 MDL
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (uq/L)

ND ND ND ND ND 10
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND S

ND ND ND ND 5.89 5

ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 10
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND S
ND ND ND ND ND 5
-- WD* ND* ND* ND* 1

,2rrogate Recovery (lOOppb) 93 94 94 97 95

INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
: ANALYSIS PERFORMED ON 11/03/94 BY Scott Schroeder

-

_===================== ============n======n==============
ANALYSES PERFORMED OW-SITE IN DHL'S TWRCC APPROVED MOBILE LABORATORY

m,'ALYSES PERFORMED BY: Dr. Derh9ing Luu
y

TA REVIEWED BY: Allan Cobb (

10805 Metric Boulevard • Austin TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

-.inylchloride
1, 1—Dichioroethene
ethylene Chloride

rans—1 ,2—Dichloroethene
1, 1—Dichioroethane
-1 —1 ,2—Dichloroethene

en etroform
1,1, 1—Trichloroethane
arbon Tetrachloride
,2—Dichloroethane

Trichloroethene

,2-Dichloropropane
oluene

1,1,2 Trichloroethane
"etrachloroethene
thylbenzene

cylenes
TRPH



3.sB BBS

LHL
ANALYTICAL

GEO—MARINE, INC.

Location: CARSWELL Al'S, FORT WORTH, TEXAS
Project #: 1114—055

DilL Project #940802T4
BATCH # 941103
DATE OF ANALYSES: 11/03/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
===============n======
TARGET COMPOUNDS FB102694 RB102694 TB102694 GMII8—224 GMI18—72 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND S

Methylene Chloride ND ND ND ND ND 5

trans—I ,2—Dichloroethene ND ND ND ND 12.7 5

l,1-Dichloroethane ND ND ND ND ND 5

cis—l,2—Dichloroethene ND ND ND ND 331 S

Benzene ND ND ND ND ND 5

Chloroform ND ND ND ND ND S

I,1,1-Trichloroethane ND ND ND ND ND S

Carbon Tetrachloride ND ND ND ND ND 10

1,2—Dichloroethane ND ND ND ND ND 5

Trichioroethene ND ND ND 5.01 4852* 5

1,2-Dichioropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND S

1,1,2 Trichloroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5

Ethyl benzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND S

TRPH ND ND ND I

Surrogate Recovery (lOOppb) 99 97 98 98 100

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* - INDICATES lox DILUTION

== == = == == = == = == = == = === ==== == = === === = == = = == = == = == = == = = == == = == = = = == = == = == = == = =

ANALYSES PERFORMED ON-SITE IN DilL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

10805 Metdc Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANA LYTI CAL

GEO-MARIWE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

ML Project #940802T4
..._ATCH # 941103

DATE OF ANALYSES: 11/03/94
ATER ANALYSES BY EPA 8021 AND TP.PH BY EPA 418.1

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inylchloride ND ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND ND 5

ethylene Chloride ND ND ND ND ND 5

,rans-1,2-Dich1oroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND ND 5

-"-1,2-Dichloroethene ND ND Nb ND ND 5
ene liD ND ND ND MD 5

foroform liD ND ND liD ND 5

1,1,1—Trichloroethane ND ND ND ND ND 5

arbon Tetrachloride ND ND ND ND ND 10
......,2-Dichloroethane ND ND ND ND MD 5
Trichioroethene ND ND ND ND ND 5

,2-Dichloropropane ND ND ND ND ND 5

oluene ND ND ND ND MD 5

7,1,2 Trichloroethane ND ND ND ND MD 5
'retrachi oroethene ND ND MD ND ND 5

thylbenzene ND ND ND ND ND 5

'rylones ND ND ND ND ND 5
TRPH ND ND ND ND MD 1

,_rrogate Recovery (lQOppb) 98 96 96 96 98

T INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
= == = == == = == == == = == == = == === = === === = == = == = == = t== ====== === ===== = == == = == == = == == = == === = == = 5=

JIALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

—

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



DHL
ANALYTICAL

3

CEO-MARINE, INC.

t.:ii i::

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940803
DATE OF ANALYSES: 08/03/94
WATER ANALYSES BY EPA 8021 AND TAPH BY EPA 418.1tn—_t ==fl===
TARGET COMPOUNDS GNI18-136 GMII8-137 GMI18—138 GMI18—161 TB80294 MDL

(ug/L) (ug/L) (ug/L) (ugjL) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND 5
Nethylene Chloride ND ND ND ND ND 5
trans-i ,2-Dichloroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND ND 5

cis-1,2-Dichloroethene ND ND 37.5 ND ND 5
Ben zene ND ND ND ND ND 5
Chloroform ND ND ND MD 19.9 5

1,1,1-Trichioroethane ND ND ND ND ND 5
Carbon Tetrachlorjde ND ND ND ND ND 10

1,2-Dichloroethane ND ND ND ND ND 5
Trichloroethene 121 34.3 203 ND ND 5

1,2-Dichloropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND 5
1,1,2 Trichloroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5

Ethyl benzene ND ND ND ND ND 5

Xylenes ND ND ND ND MD 5
TRPH 2.3 2.1 5.3 1.9 —— 1

Surrogate Recovery(100 ppb) 104 113 107 104 104

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
============ nt================= == ==

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu



3 EEii3

- I!1JDHLANALYTICAL
GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

!HL Project #940802T4
BATCH # 940803
ATE OF ANALYSES: 08/03/94

'.ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
==nn==== == === == ======= = === ========= ============= == = == === == === ===== === === ==

ARGET COMPOUNDS 011118-178 011118-179 011118-211 011118-180 011118-245 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

"inylchloride ND ND ND ND ND 10
,1—Dichloroethene ND ND ND ND ND 5

Wethylene Chloride ND ND ND ND ND 5
trans-I ,2-Dichloroethene ND ND ND ND ND 5
,1—Dichloroethane ND ND ND ND ND 5

is—1,2—Dichloroethene 20.5 ND 110 ND 149 5
Benzene ND ND ND ND ND 5
'roforrn ND ND ND ND MD 5

1-Trichloroethane ND ND ND ND MD 5
Tetrachloride ND ND ND ND MD 10

1,2-Dichloroethane ND ND ND ND MD 5
richloroethene 189 99.2 29.3 MD 88.8 5

-,2-Dichloropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5

,1,2 Trichloroethane ND ND ND ND MD 5
trachloroethene ND ND ND ND ND

-
5

Ethylbenzene ND ND ND ND ND 5
"vlenes ND ND ND ND ND 5
PH ND 3.2 MD ND -— 1

Surrogate Recovery (lOOppb) 109 104 101 105 104

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
====== == == = == == === == = == === === === === === = == = == = === = == = === == = == === == === == = == == = == = == === === = =

TALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

• TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DIlL
ANALYTICAL

GEO—MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940803
DATE OF ANALYSES: 08/03/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
=========================================================================n= =================
TARGET COMPOUNDS FB80394 GMI18-181 GMII8-181D GMII8—182 GMI18-183 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND MD 10

1,1—Dichloroethene ND ND ND ND MD 5

Nethylene Chloride ND ND ND ND ND 5 —
trans—I ,2-Dichl oroethene ND 7.09 8.01 MD ND 5

1,1-Dichloroethane ND ND ND ND ND 5

cis—1,2-Dichloroethene ND 5.09 6.15 ND ND 5
Eenzene ND ND ND ND ND 5 —
Chloroform ND ND ND ND ND 5

1,1,1—Trichioroethane ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10

I,2-Dichloroethane ND ND NO ND ND 5
Trichloroethene ND ND ND ND ND 5

1,2-Dichioropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND 5
1,1,2 Trichloroethane ND ND ND ND ND 5

Tetrachioroethene ND ND ND ND MD 5

Ethylbenzene ND ND ND ND 78.3 5 —
Xylenes ND ND ND ND ND 5

TRPH ND ND ND ND* 6.2* 1

Surrogate Recovery (lOOppb) 104 67 109 113 99

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = = == === == === === ===== === = == === === = == === == == = == ==== = == = == = == = == = == = == = = = == = == = = = == = = = = = ==

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY
* --INDICATE'S ANALYSES PERFORMED ON 08/04/9

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 Fax (512) 835-9297
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GEO-HARIWE, INC.

Location: CA.RSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

HL Project #940802T4
BATCH 1 940804
ATE OF ANALYSES: 08/04/94

...ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

ARGET COMPOUNDS GMII8-177 GMfl8-184 GMII8-175 TB80394 GMI18-185 MDL
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND ND 10
,i—Dichloroethene ND ND ND ND ND 5

rrethylene Chloride ND ND ND ND ND 5
trans-i ,2—Dichl oroethene ND ND ND ND ND 5

,1-Dichloroethane ND ND ND ND ND 5

is—i,2—Dichloroethene 19.0 ND 19.0 ND ND 5
Ben zene ND ND ND ND ND 5

Throf arm ND ND ND 28.5 ND 5
i-Trichloroethane ND ND ND ND ND 5

Tetrachlorjde ND ND ND ND ND 10
i,2-Dichloraethane ND ND ND ND ND 5
richloroethene 354 ND 347 ND ND 5

..,2-Dichloropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5
,i,2 Trichioroethane ND ND ND ND ND 5
?trachloroethene ND ND ND ND ND 5

Ethyl benzene ND 35.3 ND ND ND 5
"vienes ND 4.71 ND ND ND 5
PH ND 775 ND ND 3.8 1a

Surrogate Recovery (lOOppb) 94 89 104 107 118

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== == == = == == === == = == === ====== === ==== === === = == = = = = == = == === = == == == = == == = == == === = === = =

7ALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

7IALYSES PERFORMED BY: Scott Schroeder

TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

DHL
ANALYTICAL



DHL
A NA LYTI CAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114-055

DYL Project #940802T4
BATCH # 940804
DATE OF ANALYSES: 08/04/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
t==n===========================c=========t=====t===========n====z====t======================
TARGET COMPOUNDS GMII8-176 GMII8-188 GNII8-187 GMI18-186 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND 5

Methylene Chloride ND ND ND ND 5

trans—i ,2-Dichloroethene ND ND ND ND 5

1,1-Dichloroethane ND ND ND ND 5

cis—1,2—Dichloroethene 43.5 ND 23.3 26.4 5

Ben zene ND ND ND ND 5
Chloroform ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND 5
Carbon Tetrachloride ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND 5
Trichloroethene 156 ND ND ND 5

1,2-Dichloropropane ND ND ND ND 5
Toluene ND ND ND ND 5
1,1,2 Trichloroetharie ND ND ND ND 5
Tetrachioroethene ND ND ND ND 5
Ethyl ban zene ND ND ND ND 5

Xylenes ND ND ND ND 5
TRPH ND ND 2

Surrogate Recovery (lOOppb) 105 103 106 106

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LA1

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric 8oulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
A NA LYTI CAL

GEO-MARIWE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

)HL Project #940802T4
BATCH # 940805
'ATE OF ANALYSES: 08/05/94
'ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

================== === === —_====—_=== == === ========== == === = =

TARGET COMPOUNDS RB80594 £880594 GMIIB—208 GMI1B—208D GMI18-209 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND 12.4 12.9 ND 10
,1-Dichloroetjjene ND ND ND ND ND 5
'ethylene Chloride ND ND ND ND ND 5
trans—i ,2—Dichl oroethene ND ND 44.4 40.2 49.4 5
I 7—Dichloz-oethane ND ND ND ND ND 5

1,2—Dichloroethene ND ND 41.9 41.1 34.7 5
ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

,1,1-Trichloroethane ND ND ND ND ND 5

_arbon Tetrachloride ND ND ND ND ND 10
1,2-Dichioroethane ND ND ND ND ND 5
'richloroethene ND ND 9.23 5.07 107 5
,2-Dichloropropane ND ND ND ND ND 5

o1uene ND ND ND ND ND 5
1,1,2 Trichloroethane ND ND ND ND ND 5
etrachioroethene ND ND ND ND ND 5

'thy1benzene ND ND ND ND ND 5
Xylenes ND ND ND ND ND 5
RPH ND ND ND ND ND I

Surrogate Recovery (lOOppb) 103 99 107 105 107

D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
-t====================================================—_=====•================
ANALYSES PERFORMED ON-SITE IN DHL 'S TNCC APPROVED MOBILE LABORATORY

,.J1ALYSES PERFORMED BY: Scott Schroeder ,
ATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 359297
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DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARS.1ELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DIlL Project #940802T4
BATCH # 940805
DATE OF ANALYSES: 08/05/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
============================================================n===n==n==============n====
TARGET COMPOUNDS GMII8-210 GMII8—205 MDL

(ug/L) (ug/L) (ug/L) —

Vinyichioride ND 91.8 10

1,1-Dichiaroethene ND ND 5

Nethylene Chloride ND ND 5

trans—i ,2-Dichloroethene 56.5 ND 5

1,1-Dichioroethane ND ND 5

cis—1,2—Dichloroethene 50.1 6.16 5

Benzene ND ND 5

Chloroform ND ND 5

1,1,1-Trichioroethane ND ND 5

Carbon Tetrachioride ND ND 10

1,2—Dichioroethane ND ND 5

Trichiaroethene 5.46 ND 5

1.,2-Dichloropropane ND ND 5

Toluene ND ND 5

1,1,2 Trichloroethane ND ND 5

Tetrachloroethene ND ND 5

Ethylbenzene ND ND 5

Xylenes ND ND 5

TRPH ND* ND 1

Surrogate Recovery (lOOppb) 102 107

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
===n================"=========================
ANALYSES PERFORMED ON—ErTE IN DHL'S TNRCC APPROVED MOBILE LABORATORY
* -- INDICATES ANALYSES PERFORMED ON 08/09/94

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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ANALYTICAL

GEO-MARIWE, INC.

Location: CARSWELL AIR, FORT WORTH, TEXAS
Project 1: 1114—055

)WL Project #940802T4
SJATCH # 940809
DATE OF ANALYSES: 08/09/94
lATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== == == = ===== == === == === === = == ======= ==== ====== === ==t === = —_====—_===== == ===== =====w=== === ==

1'A1WET COMPOUNDS TB80594 GMI18-193 0M118-190 GMI18—191 GMI18-192 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

.—/inylchloride ND MD 19 220 ND 10

1,1-Dicthloroethene ND ND ND ND ND 5

ethylene Chloride ND ND ND ND MD 5

rans-1,2-Dichloroethene ND ND ND ND MD 5

1,1-Dichioroethane ND ND ND ND MD 5

s-1,2-Dichloroethene ND ND ND ND MD 5
zene ND MD ND ND MD 5

,1oroform ND ND ND ND ND S

1,1,1—Trichloroethane ND ND ND ND ND 5

:arbon Tetrachioride ND ND ND ND ND 10

,J,2-Dichloroethane ND ND ND ND ND 5

Trichioroethene ND ND ND ND ND 5

t,2-Dichloropropane ND ND ND ND ND 5

roluene ND ND ND ND MD 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5

?thylbenzene ND ND ND ND ND 5

'—Xylenes ND ND ND ND ND 5

TRPH -- 2.1 2.6 MD 99 1

.Jurrogate Recovery (lOOppb) 109 109 112 99 108

VD INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

—

4

10805 Metric Boulevard Austin TX 78758 • Phone (512) 835-9299 Fax (512) 8359297



10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

D
ANALYTICAL

5356

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

—

—

DHL Project #940802T4
BATCH # 940809
DATE OF ANALYSES: 08/09/94
WATER ANALYSESBY EPA 8021 AND TRPH BY EPA 418.1
===n====n=================fl=====n=c==n===========t===sfl==========n====================
TARGET COMPOUNDS GMII8-189 TE80894 FB80994 GMII8—198 GMII8—157 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chloride ND ND ND ND ND 10

1,1—Dichioroethene ND ND ND ND ND 5
Nethylene Chloride ND ND ND ND ND 5
trans-I ,2—Dichloroethene ND ND ND ND ND 5

1,1—Dichloroethane ND ND ND ND ND 5

cis—1,2—Dichloroethene ND ND ND 94.6* ND 5
Ben zene ND ND ND ND ND 5
Chloroform ND ND ND ND ND 5

1,1,1—Trichioroethane ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND ND 5

Trichloroethene 23.3 ND ND 697* 89.1 5

1,2-Dichloropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5

1,1,2 Trichloroethane ND ND ND ND ND 5
Tetrachioroethene ND ND ND ND ND 5

Ethylbenzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5
TRPH ND -- ND ND ND I

Surrogate Recovery (lOOppb) 95 103 101 105 107

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* INDICATES lox DILUTION

= ============n=====—_===—_=—_====—_========t====n====__====—_==========—_=============

ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LARORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz
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DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
ATCH # 940809

,ATE OF ANALYSES: 08/09/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
===n ===== == == ==== = == = == ===—=====——= ========= === ====s==== ========= ======== === ===== =_—==== =

ARGET COMPOUNDS 0M118-159 GMII8-1590 GMIJ8-139 MDL

(ug/L) (ug/L) (ug/L) (ug/L)

inylahloride ND ND MD 10

..-,1—Dichloroethene ND ND ND 5
Methylene Chloride ND ND ND 5
rans-1,2—Dichloroethene ND ND MD 5
,l-Dichloroethane ND ND ND S

cis—1,2—Dichloroethene ND ND 14.3 5
enzene ND ND ND 5

roform MD ND ND 5

1—Trichloroethane ND ND ND 5

Carbon Tetrachioride ND ND ND 10

,2-Dichloroethane ND ND ND 5
._ric'hloroethene 6.25 4.53 122 5

1,2-Dichioropropane ND ND ND 5

,luene ND ND ND 5

,1,2 Trichioroethane ND ND ND 5

ND ND ND 5

Ethyl benzene ND ND ND 5

,lenes ND ND ND 5

ND ND MD 1

Irrogate Recovery (lOOppb) 105 107 103

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
===========================s=========================================================

• rALYSES PERFORMED ON-SITE IN DEL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder
c:::::::EE::;l

._ATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Bou'evard • Austin., TX 78758 • Phone (512 835-9299 • Fax (512) 835-9297

—
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DHL
ANALYTICAL

'-S

CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DEL Project #940802T4
BATCH # 940810
DATE OF ANALYSES: 08/10/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
a=========n===============n=========n===========================t===========================
TARGET COMPOUNDS GMI1S-158 GMI18-160 RB81094 FB81094 GMI18-125 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

ND ND ND ND MD 10

ND ND ND ND MD 5
ND ND ND ND MD 5
ND ND ND ND ND 5
MD ND ND ND ND 5
ND ND ND ND 14.9 5
ND ND ND ND ND 5
ND ND ND ND ND 5

1,1,1-Trichloroetharie ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND ND 5

Trichioroethene 5.11 36.2 ND ND 123 5

1,2-Dichioropropane ND ND ND Nb ND 5
Toluene ND ND ND ND ND 5
1,1,2 Trichloroethane ND ND ND Nb ND 5
Tetrachioroethene ND ND ND ND ND 5
Ethyl benzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5
TRPFJ ND ND ND ND -- I

Surrogate Recovery (lOOppb) 107 103 104 105 106

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=n=========== =================t ============================

ANALYSES PERFORMED ON-SITE IN DEL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

Vinyl chloride
1, 1-Dichioroethene
Methylene Chloride
trans—I ,2—Dichloroethene
1, 1-Dichloroethane
cis-1 ,2—Dichloroethene
Ben zene

Chloroform
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J$DHLh AN A

GEO-NARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114-055

DEL Project #940802T4
ATCH # 940810

ATE OF ANALYSES: 08/10/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
=== === === == = == == === == ============ == = ======= === ====== ==== == = === == = == == = == === == =====
ARGET COMPOUNDS GMIJ8-128 GMII8-129 TB80994 GMII8—127 GMII8-133 MDL

(ug/L) (ug/L) (iig/L) (ug/L) (ug/L) (ug/L)

inylchloride ND ND ND ND ND 10

,1-Dich1oroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

-s-1,2—Dichloroethene ND ND ND ND ND 5
Dichloroethane ND ND ND ND ND 5

T-1,2-Dichloroethene ND ND ND ND ND 5
Renzene ND ND ND ND ND 5

hi orof orm ND ND ND ND ND 5

—,1,1-Trichloroetharie ND ND ND ND ND 5

Carbon Tetrachioride ND ND ND ND ND 10

,2-Dichloroethane ND ND ND ND ND 5

_'richloroethene 50.3 23.5 ND 145 ND 5

1,2-Dichioropropane ND ND ND ND ND 5

'"oluene ND ND ND ND ND 5

,1,2 Trichioroethane ND ND ND ND ND 5

1'etrachloroethene ND ND ND ND ND 5

Ethyl benzene ND ND ND ND ND 5

ylenes ND ND ND ND ND 5

'RPH ND ND -- 2.0 ND 1

urrogate Recovery (lOOppb) 108 112 111 101 105

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = == = == == = == == = === === === = == = === ====== === = ===== === == = = = == == = == = == == == = =

LNALYSES PERFORMED ON-SITE IN DYL'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

....JATA REVIEWED BY: Dr. Derhsirig Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297
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GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

OWL Project #940802T4 —
BATCH # 940810
DATE OF ANALYSES: 08/10/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1 —
TARGET COMPOUNDS GMI18-164 GMI18-131 GMII8-131D GMII8-132 GMI18-130 MDL

(ugjL) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND 5

Nethylene Chloride ND ND ND ND ND 5
trans-i ,2-Dichloroethene ND ND ND ND ND 5 —

i,1-Dichloroethane ND ND ND ND ND 5

cis-1,2-Dichloroethene ND ND ND ND ND 5

Benzene ND ND ND ND ND 5 —
Chloroform ND ND ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10
1,2-Dichloroethane ND ND ND ND ND 5

Trichioroethene ND 9.41 9.64 ND 18.1 5

1,2-Dichloropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5
Ethylbenzene ND ND ND ND ND 5
Xylenes ND ND ND ND ND 5
TRPH ND ND ND ND ND 1

Surrogate Recovery (lOOppb) 104 104 101 104 103

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
============ = === ====== = == ==== == = === = === = == = == === = == = == == = == = = = = = = == = == = = = === = = =

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

ANALYTICAL
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DHL
ANALYTICAL

GEO-IYARIWE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS

Project 1: 1114—055

eHL Project #940802T4
BATCH # 940810
ATE OF ANALYSES: 08/10/94

_ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
=== == == == = == == = == = == = = == = == = == = == = ==

"ARGET COMPOUNDS TB81094 GMI18-169 GMI18—171 GMIJ8—135 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ugfL)

Vinyl c'hl oride ND ND ND ND 10

,1-Dichloroethene ND ND ND ND 5
ethylene Chloride ND ND ND MD 5
trans-i ,2-Dichl oroethene ND ND ND ND 5
'-Dichloroethane ND ND ND ND 5

___ 1,2—Dichioroethene ND ND ND 9.09* 5
'!zene ND ND ND 5
Chloroform ND ND ND ND 5
,1,1-Trichloroethane ND ND ND ND 5

.-arbon Tetrachioride ND ND ND ND 10

i,2—Dichloroethane ND ND ND ND 5
richioroethene ND ND ND 500* 5

,2-Dichloropropane ND ND ND ND 5

Toluene ND ND ND ND 5
',1,2 Tric'hloroethane ND ND ND ND 5
?trachloroethene ND ND ND 12.6* 5

thylbenzene ND ND ND ND 5
Xylenes ND ND ND ND 5

PH ND 3.3 1

Surrogate Recovery (lOOppb) 108 108 113 105

INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* INDICATES lOX DILUTION

TALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

..,.iTA REVIEWED BY: Dr. Derhsing Luu

10805 Melnc BouJevard Aushn, TX 78758 • Phone (512) 835-9299 • Fax (512) 55-9297



DHL
GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DYL Project #940802T4
BATCH # 940811
DATE OF ANALYSES: 08/11/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
a=== = t= = == == = = == == = == === === = == = == = n= ==== === = == ==== === = == = ====== === === == === = = = == == = == = ==

TARGET COMPOUNDS TB81194 FB81194 GMI18-261 GMII8-134 GNII8-162 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (Lzg/L)

Vinylchloride ND ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

trans-i ,2-Dichloroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND ND 5

cis-1,2-Dichloroethene ND ND ND ND ND 5
Ben zene ND ND ND ND ND 5
Chloroform ND ND ND ND ND 5

1,1,1-Trichioroethane NO ND ND ND ND 5
Carbon Tetrachloride ND ND ND ND ND 10

1,2—Dichloroethane ND ND ND ND ND 5
Trichioroethene ND ND MD 6.51 209 5

1,2-Dichioropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5
1,1,2 Trichioroethane ND ND ND ND ND 5
Tetrachloroethene ND ND ND ND MD 5

Ethylbenzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5
TRPH ND ND ND ND I

Surrogate Recovery (lOOppb) 203 102 104 97 106

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
==================== =============== ============== ==== === ========== ===== ====== ==

ANALYSES PERFORMED ON-SITE IN 1)/iL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott: Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

fr

10805 Metric Boulevard Austin, TX 78758 • Phon& (512) 835-9299 Fax (512) 835-9297
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DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

—

DHL Project #940802T4
BATCH # 940811
ATE OF ANALYSES: 08/11/94
ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== == === == == ====—=======——== === === = === === === ==== === === ===== ====== === == ===

"ARGET COMPOUNDS GM118-163 GMII8—163D GMII8-173 0M118-172 CMII 8—1 74 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinylchioride ND ND ND ND MD 10
,1-Dichloroethene ND ND ND ND ND 5

ethylene Chloride ND ND ND ND ND 5

trans-I ,2-Dichl oroethene ND ND ND ND ND 5
- —Dichloroethane ND ND ND ND MD 5

___ 1,2-Dichioroethene ND ND ND ND 31.7 5

zene ND ND ND ND ND 5
rhioroform ND ND ND ND ND S

,1,1-Trichloroethane ND ND ND ND ND 5
earbon Tetrachioride ND ND ND ND ND 10
1,2-Dichioroethane ND ND ND ND ND 5
richloroetherie ND ND 15.0 ND 203 5

2-Dichloropropane ND ND ND ND ND 5
Toluene ND ND ND ND MD 5
',1,2 Trichioroethane ND ND ND ND MD 5

etrachioroethene ND ND ND ND ND 5

Lthylbenzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5

RPH ND ND ND ND ND 1

Surrogate Recovery (lOOppb) 97 99 102 99 97

0 INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

"NALYSES PERFORNED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

7NALYSES PERFORMED BY: Scott Schroeder
I

ATA REVIEWED BY: Dr. Derhsing Luu

V

10805 Metric Boulevard Austin, IX 78758 • Phone (512) 835-9299 Fax (512) 835-9297
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ANALYTICAL
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CEO-MARINE, INC.

liii

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114-055

DYL Project #940802T4 —
BATCH # 940811
DATE OF ANALYSES: 08/11/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
=== == = == = == == = == == =======—= = === ====== ==== === === = === === ==== === = == = == === == = == = == = === = = === == == === —

TARGET COMPOUNDS GMI18-247 GMII8-167 GMI18-246 GMII8-243 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyichioride 11.7 ND 10.2* ND 10

i,1-Dichloroethene ND ND ND ND 5

Methylene Chloride ND ND ND ND 5

trans—i ,2-Dichl oroethene 12.6 ND ND 14.9 5

l,1-Dichloroethane ND ND ND ND 5

cis-1,2—Dichloroethene 92.4 ND 78.2* 19.4 5

Ben zene ND ND ND ND 5

Chloroform ND ND ND ND 5

1,1,1-Trichloroethane ND ND ND ND 5

Carbon Tetrachioride ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND S

Trichioroethene 121 ND 605* 164 5

1,2-Dichioropropano ND ND ND ND 5

Toluene ND ND ND ND 5

1,1,2 Trichioroethane ND ND ND ND 5

Tetrachioroethene ND ND ND ND 5

Ethyl benzene ND ND ND ND 5

Xylenes ND ND ND ND 5

TRPH ND ND ND ND 1

Surrogate Recovery (lOOppb) 95 95 97 96

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* INDICATES lOX DILUTION

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lizu

10805 Metdc Boulevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297
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DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114-055

F1L Project #940802T4
PSTCH # 940812

TATE OF ANALYSES: 08/12/94
WATER ANALYSES BY EPA 8021 AND TRPY BY EPA 418.1

-ARGET COMPOUNDS .FB81294 RB81294 G1'1118-242 GM118-241 GM118-239 MDL
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

_inyichioride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND S

Mat-hylene Chloride ND ND ND ND ND S

s-1,2-Dichloroethene ND ND 62.5 ND ND S

"flDichloroethane ND ND ND ND ND 5
cis—1,2—Dichloroethene ND ND 43.8 ND ND 5
9nzene ND ND ND ND ND 5

_jiloroform ND ND ND ND ND 5

1,1,1-Trichloroethane ND ND ND ND ND 5
Thrbon Tetrachloride ND ND ND ND ND 10

,2-Dichloroethane ND ND ND ND ND 5
rrichloroethene ND ND 33.7 ND ND 5

J.2-Dichloropropane ND ND ND ND ND 5
iluene ND ND ND ND ND 5

r—,l,2 Trichloroethane ND ND ND ND ND 5

Tetrachioroethene ND ND ND ND ND 5

:hylbenzene ND ND ND ND ND S

'1enes ND ND ND ND ND 5

TRPH ND ND ND ND ND 1

.irrogate Recovery (lOOppb) 100 95 99 99 102

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== —====——==== ===================================t=============:====== fl

,....'ALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

ALYSES PERFORMED BY: Scott Schroeder

REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, IX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL

CEO-MARINE, INC.

Location: CARSWELL AFS, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940812 —
DATE OF ANALYSES: 08/12/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
============================================================__n== =

TARGET COMPOUNDS GMI18-239D GMII8-202 Dl D2 D3 MDL —

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (Lzg/L)

Vinyl chloride ND ND ND ND -- 10

1,1-Dichioroethene ND ND ND ND -- 5

Methylene Chloride ND ND ND ND -- 5

trans-I ,2—Dichloroethene ND ND ND ND -- 5

1,1—Dichioroethane ND ND ND ND —— 5

cis—1,2—Dichloroethene ND ND ND ND -— 5

Benzene ND ND ND ND -- 5

Chloroform ND ND ND ND -- 5

1,1,1-Trichloroethane ND ND ND ND -- 5

Carbon Tetrachloride ND ND ND ND -- 10

1,2-Dichloroethane ND ND ND ND -- 5

Trichioroethene ND ND ND ND -- 5

1,2-Dichioropropane ND ND ND ND -- 5

Toluene ND ND ND ND -— 5

1,1,2 Trichloroethane ND ND ND ND -- 5

Tetrachioroethene ND ND ND ND —- 5

Ethylbenzene ND ND ND ND -- 5

Xylenes ND ND ND ND -- 5

TRPH ND ND ND ND ND I

Surrogate Recovery (lOOppb) 97 101 99 95 ——

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC PROVED 1&T T ATQRYL.

ANALYSES PERFORMED BY: Scott Schroeder
I -

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Aushn, IX 78758 • Phone (512; 835-9299 • Fax (512) 8359297
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1L!DFLL
GEO-MARINE, INC.

'Vinyichioride
1, 1—Dichioroethene
ethylene Chloride

—erans—1 ,2—Dichloroethene
1, 1—Dichloroethane

-1 ,2-Dichloroethene

____ .ene
Chloroform
'11, 1—Trichloroethane
arbor TetrachIoride

T,2—Dichloroethane
Trichloroethene

,2-Dichloropropane
_ol uene

1,1,2 Trichloroethane
etrachloroethene

thylbenzene
''ylenesrpy

Location: CARSWELL AEB, FORT WORTH, TEXAS
Project 1: 1114-055

-vrrogate Recovery (lOOppb) 88 90 89 89 89

0 INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = = = == = == = = =

ANALYSES PERFORMED OW-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

'JALYSES PERFORMED BY: Scott Schroeder- I r
DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

(ug/L)

HL Project #940802T4
"tATCH # 940816
DATE OF ANALYSES: 08/16/94
ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

— = == = == === = == = == === = == = == === === == === =====— =

TARGET COMPOUNDS TB81294 TB81594 GMII8-212 GMI18-140 GMI18—213 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

ND ND ND ND ND 10
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND 8.11 ND 5

____ ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND 10
ND ND ND ND ND 5
ND ND ND 108 ND S
ND ND ND ND ND S
ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND ND ND ND S

ND ND ND ND ND 5

ND ND ND ND ND S-- -- ND ND ND 1



, l.ji I

Dlii
GE0-MARINE, INC.

Location: CARSI4ELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940816
DATE OF ANALYSES: 08/16/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== == == = == == == = == = nn—_ n nfl n = = == =

TARGET COMPOUNDS 011118-214 GMII8-154 GMI1B-154D GMI18-200 FB81594 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND MD 5

trans—I ,2-Dichloroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND MD 5

cis-1,2—Dichloroethene ND 14.1 15.0 17.2 ND 5
Ben zene ND ND ND ND ND 5
Chloroform ND ND ND ND MD 5

1,1,1-Trichioroethane ND ND ND ND MD 5
Carbon Tetrachloride ND ND ND ND ND 10

1,2-Dichloroethane ND ND ND ND ND 5
Trichioroethene ND 167 176 186 ND 5

1,2-Dichioropropane ND ND ND ND ND 5
Toluene ND ND ND ND MD 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachioroethene ND ND ND ND ND 5

Ethyl benzene ND ND ND ND ND 5

Xylenes ND ND ND ND MD 5

TRPH ND ND ND ND ND I

Surrogate Recovery (lOOppb) 89 86 89 89 92

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512 835-9297

ANALYTICAL
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GEO-MARINE, INC.

inylchloride
., 1-Dichi oroethene

Methylene Chloride
-s—1 ,2-Dichloroethene
Dichi oroethane

,2—Dichloroethene
Renzene
loroform

7_, 1, 1—Trichioroethane
Carbon Tetrachl oride

,2—Dichloroethane
_joh1 oroethen e
I ,2-Dichloropropane
luene
.1,2 Trichloroethane

etrachloroethene
Ethyl hen zene

,l en e S

PH

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

—

DHL Project #940802T4
TCH # 940816
TE OF ANALYSES: 08/16/94

WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
===== ==== == ==== ===== = ======= ====== === ======== === ======== ========== ==== = =

RGET COMPOUNDS GMII8-58 GMII8-59 GMIZ8-215 GMI18—201 RB81694 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

ND ND ND ND ND 10

ND ND ND ND ND 5
ND ND ND ND MD 5
ND ND ND ND MD 5

____ ND ND ND ND ND 5
ND ND ND ND ND 5
ND ND MD ND MD 5
ND ND ND ND ND 5
ND ND ND ND MD 5
ND ND ND ND MD 10

ND ND ND ND ND 5

ND ND ND 22.5 MD 5

ND ND ND ND ND 5

ND ND ND ND MD 5
ND ND ND MD ND 5
ND ND ND ND MD 5
ND ND ND ND ND 5
ND ND MD ND ND 5
ND -- ND ND ND 1

zrrogate Recovery (lOOppb) 91 93 92 91 92

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
— = = = == === == == = == == = ==== = == = == = == === === = = == ==== === = === == = ===== = == === == ===== === == == = == = == = = =

TALYSES PERFORMED ON-SITE IN DEL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

TA REVIEWED BY: Dr. Derhsing Luu



DHL
ANALYTICAL

—

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DIlL Project #940802T4
BATCH # 940816
DATE OF ANALYSES: 08/16/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1 —
TARGET COMPOUNDS FB81694 GMII8-122 GMI18-124 GMZI8-56 GMI18-90 MDL

(Lzg/L) (ug/L) (Lzg/L) (ug/L) (ug/L) (ug/L)

Vinylchloride ND ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND MD 5
Methylene Chloride ND ND ND ND ND 5
trans-I ,2—Dichl oroethene ND ND ND ND MD 5
1,1-Dichioroethane ND ND ND ND ND 5

cis-1,2-Dichloroethene ND MD 33.5 ND ND 5

Benzene ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND ND 5

Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND MD ND ND MD 5

Trichioroethene ND 48.6 143 ND MD 5

1,2-Dichioropropane ND ND ND ND ND 5
Toluene ND ND ND ND MD 5
1,1,2 Trichioroethane MD ND ND ND MD 5
Tetrachloroethene ND ND ND ND ND 5
Ethyl benzene ND ND ND ND MD 5
Xylenes ND ND ND ND ND 5

TRPH ND ND ND ND ND I

Surrogate Recovery (lOOppb) 88 84 89 87 91

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS_n_= == ===============—_=======—== ==
ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard • Austin, TX 78758 Phone (512) 835-9299 Fax (512) 835-9297
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— GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project I: 1114-055—

—

DYL Project #940802T4
ATCH # 940817
ATE OF ANALYSES: 08/17/94

WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
— === == == = == == = == =============—_=====—_===== = ======= == === ==== == = == === === === == ===

ARGET COMPOUNDS 0M118-89 GMIJ8—89D GMI18—54 GMI18-55 GMI18-57 MDL
— (ig/L) (ug/L) (ug/L) (izg/L) (ug/L) (ug/L)

Lnylchloride ND ND ND ND ND 10

1-Dichloroethene ND ND ND ND ND 5
Methylene Chloride ND ND ND ND ND 5
is-1,2--Dichloroethene ND ND ND ND ND 5

Dichloroethane ND ND ND ND ND 5
-1,2—Dichloroethene 8.91 9.75 ND ND ND 5

Benzene ND ND ND ND ND 5

loroforrn ND ND ND ND ND 5
i-,1,1-Trichloroethane ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10
2-Dichloroethane ND ND ND ND ND 5
-ichloroethene 67.6 66.5 ND 222 ND 5

1,2-Dichioropropane ND ND ND ND ND 5
"½luene ND ND ND ND ND 5
1,2 Trichioroethane ND ND ND ND ND 5

retrachioroethene ND ND ND ND ND 5

Ethylbenzene ND ND ND ND ND 5
'lenes ND ND ND ND ND 5PH ND ND ND ND ND 1

xrrogate Recovery (lOOppb) 88 89 88 84 91

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
= == == = = === = = = == = == == = == === === === === = == = === === = == = —========== = == == = == === == = == ==

TALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

.JTA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940817
DATE OF ANALYSES: 08/17/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
========n===t========================================—_=====—_==n===t========= === ======= *
TARGET COMPOUNDS TB81694 GMII8-141 GMI18-199 GMII8-156 GMI18-143 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND ND ND 10

l,1—Dichloroethene ND ND ND Nb ND 5
Methylene Chloride ND ND ND ND ND 5

trans—I ,2—Dichloroethene Nb ND ND ND ND 5
1,1-Dichioroethane ND ND ND ND ND 5

cis—1,2--Dichloroethene ND 214* 78.4* JQ9* 85.7* 5

Benzene ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

1,1,1—Trichioroethane ND ND ND ND ND 5

Carbon Tetrachloride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND ND 5
Trichloroethene ND 1418* 558* 797* 1034* 5
1,2-Dichioropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5

1,1,2 Trichloroethane ND ND ND ND ND S

Tetrachloroetherie ND ND ND ND ND 5

Ethylbenzene ND NO ND ND ND 5

Xylenes ND ND ND ND ND 5

TRPH —- ND ND ND ND I

Surrogate Recovery (lOOppb) 87 91 90 88 90

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* INDICATES lox DILUTION
s=========================n ========= ===============—_n=====n—_== = ===== == = == ==
ANALYSES PERFORMED OW-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, IX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

—

..JIL Project #940802T4
BATCH # 940817
TE OF ANALYSES: 08/17/94
TER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1—===================== ==========================================================================

TARGET COMPOUNDS GMI18-123 0M118-121 CMI18—88 GMIZ8—95 FB81794 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND ND 10

,1—Dichloroethene ND ND ND ND ND 5
9thylene Chloride ND ND ND ND ND 5

trans-i ,2-Dichloroethene ND ND ND ND MD 5

'.'-Dichloroethane ND ND ND ND ND 5

1,2—Dichioroethene 195* 475* 104* ND ND 5

Th?ene MD ND MD ND MD 5
Chloroform ND ND ND ND ND 5

1,1-Trichloroethane ND ND MD MD ND 5
rbon Tetrachioride ND ND ND ND ND 10

1,2—Dichloroethane ND ND ND ND ND 5
ichloroethene 1441* 582* 662* MD ND 5

2-Dichloropropane ND ND ND ND ND S
Toluene ND MD ND ND ND 5
1.1,2 Trichloroethane ND ND ND ND MD 5
?trachloroethene ND MD ND MD ND 5

-chylbenzene ND MD ND ND ND 5

Xylenes ND ND ND ND ND 5

ND ND MD ND MD 1

Surrogate Recovery (lOOppb) 83 83 84 76 84

INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
INDICATES lOX DILUTION
=== == = == === == = = = == == = == == = === == = == = == = == = == ======= === === ========= ===_= = == === == ==t==

ALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

5W-
i_TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Bou!evard Austin, TX 78758 • Phone (512) 8359299 • Fax (512) 835 9297

—
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GEO-MARINE, INC.

Location: CARSWELL AEB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940817
DATE OF ANALYSES: 08/17/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== == = = = == = == == === = == = == == ==== = == == == = === = === ========== == = == = == === == = == === == = === =

TARGET COMPOUNDS GMI18-6l 01(118-64 01(118-63 01(118-62 01(118-66 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chloride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

trans-i ,2-Dichloroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND ND 5

cis-1,2-Dichloroethene ND ND ND ND ND S

Benzene ND ND ND ND ND 5

Chloroform ND ND ND ND ND S

1,1,1-Trichloroethane ND ND ND ND ND S

Carbon Tetrachioride ND ND ND ND ND 10

1,2—Dichloroethane ND ND ND ND ND S

Trichloroethene ND 5.23 15.1 ND ND S

i,2-Dichloropropane ND ND ND ND ND S

Tol cone ND ND ND ND MD 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5

Ethylbenzene ND ND ND ND ND S

Xylenes ND ND ND ND ND S

TRPH ND -- ND ND ND I

Surrogate Recovery (lOOppb) 80 75 82 84 72

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, IX 78758 • Phone (512) 835-9299 Fix (512) 835-9297
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DHL
ANALYTICAL

GEO-NARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

!iL Project #940802T4
ATCH # 940617

ATE OF ANALYSES: 08/17/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1==========rt=

ARGET COMPOUNDS GMIJ8-66D GMI18-67 GMIJ8-68 GMII8—69 TB81794 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inyichioride ND ND ND ND ND 10

?,1-Dichloroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

rans-.1,2-Dichloroethene ND ND ND ND ND 5

.,1-Dich1oroethane ND ND ND ND ND 5

cis—1,2-Dichloroethene ND 47.6 MD 76.8* ND 5

ene ND ND ND ND 5

roform ND ND ND ND ND 5

1.1,1-Trichioroethane ND ND ND ND ND 5

'arbon Tetrachioride ND ND ND ND ND 10

,2-Dichloroethane ND ND ND ND ND 5

rrichloroethene MD 215 MD 728* MD 5

1,2-Dichloropropane ND ND ND ND ND 5

1ene ND ND ND ND ND 5

1,2 Trichloroethane ND ND ND ND ND 5

Tetrachioroethene ND ND ND ND MD 5

hy1benzene ND ND ND ND ND 5

vienes ND ND ND ND ND 5

YRPH ND ND ND ND -- 1

zrrogate Recovery (lOOppb) 84 79 77 79 79

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
INDrCATES lOX DILUTION

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

IALYSES PERFOR1ED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

—
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DHL
ANALYTICAL

GEO-MARI&E, INC.

Location: CARSWELL AFE, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940818
DATE OF ANALYSES: 08/18/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

==== == = = === == = = == == = == = == = == = == = === = === = = == = == === = == === = == = == === === = == = = = = = = == =

TARGET COMPOUNDS GMII8-85 GMI18-86 CMIIB-87 GMIJ8-70 CMII 8-71 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

VinylcM oride ND ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND ND 5
Methylene Chloride ND ND ND ND ND 5
trans—I,2—Dichloroethene ND ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND ND 5

cis—1,2—Dichloroethene 33.5 2.50 ND 16.2 2.92 5
Ben zene ND ND ND ND ND 5
Chloroform ND ND ND ND ND 5
1,1,1-Trichloroetharle ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND ND 5
Tricl]loroetliene 454 32.4 8.89 263 118 5

1,2-Dichloropropane ND ND ND ND ND 5
Toluene ND ND ND ND ND 5
1,1,2 Trichioroethane ND ND ND ND ND 5
Tetrachloroethene ND ND ND ND ND 5

Ethyl benzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5

TRFH ND ND ND ND 1

Surrogate Recovery (lOOppb) 100 98 99 101 101

Nb INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON—SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax 5t2i 8359297
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GEO-NARIWE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1:- 1114—055

DilL Project #940802T4
ATCH 1 940818
PATE OF ANALYSES: 08/18/94

VATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
==== = == === == ===== === = == === = === === ==== ====== ======= ====== === == === ===== ===== === ==

R&ET COMPOUNDS GMI18—71D RB81894 FB81894 GMI18-106 TB81894 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inylchloride ND ND ND ND ND 10
,1-Dichloroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

'ns-1,2—Dichloroethene ND ND ND ND ND 5
?ichloroethane ND ND ND ND ND 5

'T1,2—Dichloroethene 7.76 ND ND 7.69 ND S
Benzene ND ND ND ND ND 5
'iloroform ND ND ND ND ND 5

1,1-Trichloroethane ND ND ND ND ND 5
Carbon Tetrachioride ND ND ND ND ND 10
,2-Dichloroethane ND ND ND ND ND 5
ichloroethene 120 ND ND 154 ND 5

T,2-Dichloropropane ND ND ND ND ND 5
'l'oluene ND ND ND ND ND 5

.1,2 Trichioroethane ND ND ND ND ND 5
etrach1oroethene ND ND ND ND MD 5

Ethylbenzene ND ND ND ND ND 5
,lenes ND ND ND ND MD 5

ND ND ND ND -- 1

lrrogate Recovery (lOOppb) 98 103 104 103 100

RD INDICATES NOT DETECTED AT LISTED DETECTION LIMITSU= = == == = = = = = = == == = == == == = == = == = ====== = == = == = === ====== = == = == = == = == = == == = == == = == == ====== == === = ==
TALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

i,TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Bourevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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GEO-MARINE, INC.

Location: CAREWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DIlL Project #940802T4
BATCH # 940818
DATE OF ANALYSES: 08/18/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1
== == = = = == === === == == = == = == = == = === === = === === === = === = === === === ==== ===== ====== == = == = === == =

TARGET COMPOUNDS GNI18-105 GMIIB-104 GMI18-103 MDL

(ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND 10

1,1—Dichioroethene ND ND ND 5

Methylene Chloride ND ND ND 5
trans—i ,2—Dichloroethene ND ND ND 5

1,1—Dichloroethane ND ND ND 5

cis—1,2—Dichloroethene 115* 159* 155* 5
Benzene ND ND ND 5
Chloroform ND ND ND 5

1,1,1—Trichioroethane ND ND ND 5
Carbon Tetrachioride ND ND ND 10

1,2—Dichioroethane ND ND ND 5
Trichloroethene 987* 1269* 1069* 5

1,2-Dichioropropane ND ND ND 5
Toluene ND ND ND 5

1,2,2 Trichloroethane ND ND 5
Tetrachioroethene ND ND 5

Ethylbenzene ND ND ND 5

Xyienes ND ND ND 5

TRPH ND ND ND 2

Surrogate Recovery (lOOppb) 99 99 100

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
* INDICATES lox DILUTION
=n====================================
ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
ATCH # 940819

ATE OF ANALYSES: 08/19/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== == = ==== == = == = == === === === = ====== = == = == = == = ============= ======== === ==

ARGET COMPOUNDS TB81994 GMIZ8-96 GMI18-D4 0M118-D5 GNI18—97 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inylohioride ND ND ND 10

..,1-Dichloroethene ND ND ND 5
Methylene Chloride ND ND MD 5

s-1,2—Dichloroethene ND MD 5

_,Dichloroethane ND ND 5

cis-1,2—Dichloroethene ND ND MD 5

enzene ND ND 5

blorotorm ND ND ND 5

r,1,1-Trichloroethane ND ND ND 5
Carbon Tetrachioride ND ND ND 10

,2-Dichloroethane ND ND ND 5

richloroethene ND 1.91 MD 5

1,2-Dichloropropane ND ND MD 5
oluene ND ND ND 5
,1,2 Trichioroethane ND ND MD 5

?'etrachloroethene ND ND ND 5

Ethylbenzene ND ND MD 5

ylenes ND ND MD 5

-.-RPH ND ND ND I

arrogate Recovery (lOOppb) 99 97 95

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
—.=============== =====================================================

ALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

,..'"4 REVIEWED BY: Dr. Derhsing Liiu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

—
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DHL
GEO-MARI?JE, INC.

Location: CARSWELL AEB, FORT WORTH, TEXAS
Project 1: 1114—055

DXL Project #940802T4 —
BATCH # 940819
DATE OF ANALYSES: 08/19/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=========================
—

TARGET COMPOUNDS GMI18—98 GMI18-99 GMI18-10i GMII8-93 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND 5

Nethylene Chloride ND ND ND ND 5

trans-i ,2-Dichloroethene ND ND ND ND 5

1,1-Dichioroethane ND ND ND ND 5

cis-1,2—Dichloroethene 2.76 ND 1.21 ND 5

Benzene ND ND ND ND 5

Chloroform ND ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND 5

Carbon Tetrachioride ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND 5

Trichioroethene 119 ND 19.4 8.21 5

1,2-Dichioropropane ND ND ND ND 5

Toluene ND ND ND ND 5

1,1,2 Trichloroethane ND ND ND ND 5

Tetrachioroethene 2.96 ND ND ND 5

Ethylbenzene ND ND ND ND 5

Xylenes ND ND ND ND 5

TRPH ND ND ND ND I

Surrogate Recovery (lOOppb) 92 98 100 97

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
============================================= === ============================= === ====== ==

ANALYSES PERFORMED ON-SITE IN DXL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 Phone (512) 835-9299 . Fax (512) 835-9297
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GEO-MARINE, INC.

Location: CA.RSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

)HL Project #940802T4
ATCH # 940823
DATE OF ANALYSES: 08/23/94
7ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

TARGET COMPOUNDS FE82294 0M118-64 0M118-64D 014118-92 GMI18-91 MDL
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug-/L)

T'inyl chloride ND ND ND ND ND 10

1,1-Dichioroethene ND ND ND ND ND 5

rethylene Chloride ND ND ND ND ND 5

.....rans-1,2-Dichloroethene ND ND ND ND ND 5

1,1-Dichloroethane ND ND ND ND MD 5

-1,2-Dichioroethene ND ND ND ND ND 5
:ene ND ND ND ND MD 5

Ioroforin ND ND ND ND ND 5
7,1,1-Trichloroethane ND ND ND ND ND 5
arbon Tetrachioride ND ND ND ND MD 10

—z,2-Dichloroethane ND ND ND ND ND 5
Trichioroethene MD 40.2 33.7 12.6 1.35 5
,2-Dichloropropane ND ND ND ND ND 5

oluene ND ND ND ND ND 5
1,1,2 Trichioroethane ND ND ND ND ND 5
'etrachloroethene ND ND ND ND ND 5

'thylberjzene ND ND ND ND ND 5

'Xylenes ND ND ND MD ND 5
TRPH ND MD ND ND ND 1

-....,urrogate Recovery (lOOppb) 94 99 95 94 96

D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DEL'S TNRCC APPROVED MOBILE LABOPATOY

NALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhaing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DYL Project #940802T4
BATCH # 940823
DATE OF ANALYSES: 08/23/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

============fl=====================fl======================================
TARGET COMPOUNDS GMII8-65 GMI18-250 GMII8-217 GMZ18-251 TB82294 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND ND ND ND ND 10

l,1-Dichloroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

trans—I ,2-Dichloroethene ND ND ND 51.9 ND 5

1,1—Dichioroethane ND ND ND ND ND 5

cis—1,2-Dichloroethene MD 3.50 ND 39.0 ND 5

Ben zene ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

1,1,1-Trichioroethane ND ND ND ND ND 5

Carbon Tetrachioride ND ND ND ND ND 10

1,2-Dichioroethane ND ND ND ND ND 5

Trich.Zoroethene 70 118 MD ND ND 5

1,2-Dichioropropane ND ND ND ND ND 5

Toluene ND ND ND ND ND 5

1,1,2 Trichloroethane ND ND ND ND MD 5

Tetrachioroethene ND 1.39 ND ND MD 5

Ethylbenzene ND ND ND ND MD 5

Xylenes ND MD MD ND ND 5

TRPH ND ND MD 5.13 -- 1

Surrogate Recovery (lOOppb) 95 92 96 106 96

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
===—===——==================== =========

ANALYSES PERFCRMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



3r6• 72E

1UDHLLi ANALY T

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

'IlL Project #94O802T4
ATCH # 940823
DATE OF ANALYSES: 08/23/94
'ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1===========——=====a

TARGET COMPOUNDS GMI1O-237 GMII8-226 P282394 P882394 (311118-228 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Winylchloride ND ND ND ND ND 10

1,1-Dichloroethene ND ND ND ND ND 5
ethylene Chloride ND ND ND ND ND S

rans-1,2-Dichloroethene 24.2 ND ND ND ND S
1,1-Dichloroethane ND ND ND ND ND S

-1,2-Dichloroethene 25.9 ND ND ND ND 5

;ene ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

7,1,1—Trichloroethane ND ND ND ND ND 5

arbon Tetrachloride ND ND ND ND ND 10

r,2Dichloroethane ND ND ND ND ND 5

Trichloroethene 146 ND ND ND ND S

,2-Dichloropropane ND ND ND ND ND 5
_oluene ND ND ND ND ND S
1,1,2 Trichloroethane ND ND ND ND ND S
etrachloroethene ND ND ND ND ND S

thylbenzene ND ND ND ND ND S
Xylenes ND ND ND ND ND S
TRPH ND ND ND ND ND 1

.urrogate Recovery (lOOppb) 97 106 97 93 95

D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DIlL 'S TNRCC APPROVED MOBILE LABORATORY

JALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard Austin, IX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



DHL
GEO-MARINE, INC.

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

ANALYTICAL

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHI, Project #940802T4
BATCH # 940823
DATE OF ANALYSES: 08/23/94
WATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

=== =====n== ====== == =n === fin === = == == = === = == = === == = == = = = == == = === == = === = =

TARGET COMPOUNDS GMI18-228D GMI18-229 GMII8-230 DV294A DV294B MDL
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Vinyichioride ND ND ND ND ND 10

1,1—Dichioroethene ND ND ND ND ND 5

Methylene Chloride ND ND ND ND ND 5

trans-i ,2—Dichloroethene ND ND ND ND ND 5

1,1—Dichioroethane ND ND ND ND ND 5

cis—1,2-Dichloroethene ND ND ND 2.75 12.3 5
Ben zene ND ND ND ND ND 5

Chloroform ND ND ND ND ND 5

1,1,1-Trichloroetl]ane ND ND ND ND ND 5
Carbon Tetrachloride ND ND ND ND ND 10

1,2-Dichloroethane ND ND ND ND ND 5

Trichloroethene ND ND ND 3.38 ND 5

1,2-Dichloropropane ND ND ND ND ND 5

Toltzene ND ND ND ND ND 5

1,1,2 Trichioroethane ND ND ND ND ND 5

Tetrachloroethene ND ND ND ND ND 5

Ethylbenzene ND ND ND ND ND 5

Xylenes ND ND ND ND ND 5

TRPH ND ND ND ND ND I

Surrogate Recovery (lOOppb) 95 95 89 93 95

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
========================== =============================== === ======= ========= ============

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lua

i-r



:DHL• iL A N A L Y I I C AL

GEO-MARTh'E, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS

— Project #: 1114-055

DHL Project #940802T4
ATCH # 940823
ATE OF ANALYSES: 08/23/94
WATER ANALYSES BY EPA 8021 AND TRPN BY EPA 418.1

ARGET COMPOUNDS DW51794 DP51994 TB82394 MDL

(ug/L) (ug/L) (ug/L) (ug/L)

inylchloride ND ND ND 10
1-Dichloroethene ND ND ND 5
Methylene Chloride ND ND 5
-"s—1,2—Dichloroethene ND ND ND 5

Dichloroethane ND ND ND 5

r-1,2-Dichloroethe,ie ND ND ND 5
Ben zene ND ND ND 5
hi ore form ND ND 5

.t-,1,1-Trichloroethane ND ND ND 5
Carbon Tetrachioride ND ND MD 10
,2-Dichloroethane ND ND ND 5
richloroethene ND ND ND 5
1,2-Dichioropropane ND ND ND 5
"luene ND ND 5
,l,2 Trichioroethane ND ND ND 5

Tetrachloroethene ND ND MD 5
Ethylbenzene ND ND 5
vienes ND ND ND 5PH ND ND 1

2rrogate Recovery (lOOppb) 93 93 94

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
======== == ================—_========—_=

JALYSES PERFORMED oN-srTE IN DYL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

TA REVIEWED BY: Dr. Derhsing Luu

10805 Melric Bou'evard Ausiin, TX 78758 • Phone (512 835-9299 Fax (512) 835-9297



DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1214—055

DHL Project #940802T4
BATCH # 940823
DATE OF ANALYSES: 08/23/94
WATER ANALYSES BY EPA 8021 AND TRFH BY EPA 418.1

===== == = ==== = == === = == = == = = = = == = = == = ==== ==== == = t= = == = == = == == === == = == = ==== ==

TARGET COMPOUNDS DV294C DW22194 DW82394 MDL

(ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chi oride ND ND ND 10

1,1-Dichioroethene ND ND ND 5

Methyl ene Chloride ND ND ND 5
trans—i ,2-Dichloroethene ND ND ND 5
1,1-Dichloroethane ND ND ND 5

ci-1,2—Dichloroethene 4.94 ND ND 5
Benzene ND ND ND 5
Chloroform ND ND ND 5
1,1,1—Trichioroethane ND ND 5
Carbon Tetrachloride ND ND 10

1,2-Dichloroethane ND ND ND 5
Trichloz-oethene ND ND ND 5

1,2-Dichloropropane ND ND ND 5
Toluene ND ND ND 5
1,1,2 Trichiaroethane ND ND ND 5

Tetrachloroethene ND ND ND 5

Ethylbenzene ND ND ND 5

Xylenes ND ND ND 5

TRPH ND ND ND I

Surrogate Recovery (lOOppb) 96 96 95

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== = = == = == = == == = == == = == === = = = = == === === = == = == = === = == == == = == = == = == = == = == === === == = == ===== = == = == == ==

ANALYSES PERFORMED ON—SITE IN DHL'S T&RCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



1DHL'L 'ANALYTI
—

CEO-MARINE, INC.

— Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

iL Project #940802T4
ATCH # 941019
DATE OF ANALYSES: 10/19/94
ATER ANALYSES BY EPA 8021 AND TRPH BY EPA 418.1

======= == == = == == = == === ======= = ====== = === === === =========== ======= ==
TARGET COMPOUNDS T5101794 GNII8-144 GMI18-146 GM118-148 GMII8-149 MDL

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

inylchloride ND ND ND 9.67 ND 10

1,1-Dichioroethene ND ND ND ND ND 5
ethylene Chloride ND ND ND ND ND 5

.....rans—1,2—Dichloroethene ND ND ND 23.1 ND 5
1,1-Dichioroethane ND ND ND ND ND 5

1,2—Dichloroethene ND 72.4 MD 231 15.0 5

ene ND ND ND ND ND 5
Chloroform ND ND ND ND ND 5
1,1,1-Trichloroethane ND ND ND ND MD 5
rbon Tetrachioride ND ND ND ND MD 10

-,2-Dichloroethane ND ND MD ND MD 5
Trichloroethene MD 768 3.93 782 28.0 5

r2Dichloropropane ND ND ND ND ND 5

_,luene ND ND ND ND MD 5
1,1,2 Trichioroethane ND ND ND ND ND 5
'trachloroethene ND ND ND ND ND 5
:hylbenzene ND ND ND MD ND 5

Tylenes ND ND ND ND ND 5
TRPH ND ND ND 1

...zrrogate Recovery (lOOppb) 99 100 100 102 102

INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED OW-SITE IN DHL'S TNFCC APPROVED MOBILE LABORATORY

.rALYSES PERFORMED BY: Scott

Schroeder1DATA REVIEWED BY: Allan Cobb (''lA (1

10805 Metric Boulevard Auslin, TX 78758 • Phone (512) 835-9299 • Fax (512 835-9297
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DHL
A N AL Y TIC AL

GEO-MARIWE, INC.

Location: CARSWELL AEB, FORT WORTH, TEXAS
Project #: 2114—055

DIlL Project #940802T4

QUALITY CONTROL CHECK FOR TRPH-% RECOVERY

SAMPLE ID DATE OF MEASURED BATCH #
ANALYSIS PPM ACCURACY

230 PPM QCC 08/02/94 229 100 940802

230 PPM QCC 08/02/94 230 100 940802
230 PPM QCC 08/03/94 230 100 940803

230 PPM QCC 08/03/94 234 102 940803

230 PPM 0CC 08/04/94 236 103 940804

230 PPM QCC 08/04/94 238 103 940804

230 PPM QCC 08/05/94 231 100 940805

230 PPM 0CC 08/05/94 234 102 940805

230 PPM QCC 08/09/94 227 99 940809

230 PPM QCC 08/09/94 227 99 940809

230 PPM QCC 08/10/94 229 100 940810

230 PPM QCC 08/10/94 231 100 940810

230 PPM QCC 08/10/94 231 100 940810

230 PPM 0CC 08/11/94 232 101 940811

230 PPM QCC 08/11/94 232 101 940811
230 PPM QCC 08/12/94 231 100 940812
230 PPM 0CC 08/12/94 236 103 940812

230 PPM QCC 08/16/94 232 101 940816

230 PPM QCC 08/16/94 234 102 940816
230 PPM 0CC 08/16/94 230 100 940816
230 PPM QCC 08/17/94 229 100 940817
230 PPM QCC 08/17/94 232 101 940817

230 PPM 0CC 08/17/94 233 101 940817

230 PPM QCC 08/18/94 234 102 940818
230 PPM 0CC 08/18/94 234 102 940818
230 PPM QCC 08/19/94 234 102 940819
230 PPM QCC 08/19/94 231 100 940819
230 PPM 0CC 08/23/94 233 101 940823
230 PPM QCC 08/23/94 231 100 940823
230 PPM QCC 08/23/94 231 100 940823

ANALYSES PERFORMED OW-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

A
DATA REVIEWED BY: Dr. Derhsing Luu —

10805 Metric Bou'evard • Austin, TX 78i 8 Phone (512) 835-9299 • Fax (512) 835-9297



• ;:: I:1

•$DHLLL T I C AL GEO-MARINE, INC.

Location: CARSWELL APE, FORT WORTH, TEXAS
Project #: 1114—055

HL Project #940802T4

()UALITY CONTROL CHECK FOR TRPH-% RECOVERY
=== == == == === == = ===== ==== ==== == = == == ==== === ====== === = == = ======= === ==

SAMPLE ID DATE OF MEASURED BATCH #
ANALYSIS PPM ACCURACY

230 PPM QCC 10/19/94 234 102 941019
230 PPM QCC 10/19/94 234 102 941019
230 PPM QCC 10/21/94 224 97 941021

230 PPM QCC 10/21/94 227 99 941021
=== == == =====—=====—— === ====== ===== = = === === = === ==== == ============= = ==

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

r.J1AL YSES PERFORMED BY: Scott Schroeder

''"A REVIEWED BY: Allan Cobb

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



DHL
ANALYTICAL

GEO-MARIWE, INC.

i ir: 9

DEL Project #940802T4

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

QUALITY CONTROL CHECK FOR TRPH-% RECOVERY
=== == = == == = == ===== ====== —=== === ====== === = === === = === ====== === = == ===== === === == ==

SAMPLE ID DATE OF MEASURED BATCH #
ANALYSIS PPM ACCURACY

230 PPM QCC 10/28/94 233 101 942028

230 PPM QCC 10/28/94 232 101 941028
=== == = == nfl == == = == = == = =nrflfl===nfl fln= ==

ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Lutz

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
ANALYTICAL

3

GEO-MARIIJE, INC.

HL Project #940802T4

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

JALITY CONTROL CHECK FOR TRPFI-% RECOVERY
====== == == === == == = == ====== === ====== = === === === === ==== == = == = === == == = == === == === ==

SAMPLE ID DATE OF MEASURED BATCH #
ANALYSIS PPM ACCURACY

230 PPM QCC 11/03/94 232 101 941103
230 PPM QCC 11/03/94 232 101 941103

'U'.NALYSES PERFORMED ON-SITE IN DilL 'S TNRCC APPROVED MOBILE LABORATORY

YSES PERFORMED BY: Scott Schroeder

/1 1
DATA REVIEWED BY: Allan Cobb jQci

(*t"i—

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297

a
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DHL
ANALYTICAL

GEO-MARIWE, INC.

Location: CAPSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114-055

DHL Project #940802T4

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE FOR TRPH - WATER
==============================

SAMPLE ID DATE OF UNSPIKED SPIKED RECOVERED BATCH I
ANALYSIS CONC(PPM) CO NC (PPM CONC (PPM) ACCURACY

FB80394 MS 08/03/94 ND 23 23.4 102 940803
FB80394 MSD 08/03/94 ND 23 23.8 103 940803

%RPD 1.69
GMI18—188 MS 08/04/94 ND 23 21.4 93 940804
GMI18—188 MSD 08/04/94 ND 23 22.1 96 940804

%RPD 3.22
FB80594 MS 08/05/94 ND 23 24.0 104 940805
F580594 MSD 08/05/94 ND 23 23.6 103 940805

%RPD 1.68
FB80994 MS 08/09/94 ND 23 23.0 100 940809
FB80994 MSD 08/09/94 ND 23 23.2 101 940809

%RPD 0.87
FB81094 MS 08/10/94 ND 23 23.4 102 940810
FB81094 MSD 08/10/94 ND 23 22.9 100 940810

%RPD 2.16
FB81194 MS 08/11/94 ND 23 23.1 100 940811
FB81194 MSD 08/11/94 ND 23 22.9 100 940811

%RPD 0.87
P581294 MS 08/12/94 MD 23 22.5 98 940812
FB81294 MSD 08/12/94 ND 23 22.9 100 940812

%RPD 1.76
F581594 MS 08/16/94 ND 23 22.9 100 940816
FB81594 NSD 08/16/91 ND 23 22.6 98 940816

%RPD 1.32
FB81694 MS 08/16/94 ND 23 23.8 103 940816
FB81694 MSD 08/16/94 ND 23 23.4 102 940816

%RPD 1.69

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Bou'evard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297
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DHL
NALYTICAL

GEO-MARINE, INC.

Location: CA.RSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

—

IlL Project #940802T4

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE FOR TRPH - WATER
===== == =n === == == === n=fl= =ttt ============ = ======== ====== == = == == === ==

SAMPLE ID DATE OF (INSPIKED SPIKED RECOVERED BATCH I
ANALYSIS CONC (PPM) COlIC (PPM COlIC (PPM) ACCURACY

GMI18—56 MS 08/16/94 ND 23 23.7 103 940816
011118—56 MSD 08/16/94 ND 23 23.4 102 940816

%RPD 1.27
FB81794 MS 08/17/94 ND 23 24.0 104 940817
FB81794 MSD 08/17/94 ND 23 23.6 103 940817

%RPD 1.68
FB81894 MS 08/18/94 ND 23 24.5 107 940818
FB81894 MSD 08/18/94 MD 23 23.9 104 940818

%RFD 2.48
GMII8—96 MS 08/19/94 ND 23 23.6 103 940819

011118—96 MSD 08/19/94 ND 23 24.0 104 940819
%RPD 1.68

FB82294 Ms 08/23/94 ND 23 23.6 103 940823
FB82294 MSD 08/23/94 ND 23 24.0 104 940823

%RPD 1.68
FB82394 MS 08/23/94 ND 23 22.9 100 940823
FB82394 MSD 08/23/94 ND 23 23.3 101 940823

%RPD 1.73

ANALYSES PERFORMED ON-SITE IN DHL 'S TNECC APPROVED MOBILE LABORATORY

WALYSES PERFORMED BY: Scott Schroeder

ATA REVIEWED BY: Dr. Derhsing Luu

—
10805 Metrc Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

—

—



DIlL Project #940802T4

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE FOR TRPFJ - WATER
== === == = == = == == === = == = === = === === === = == = === = == = = == === == = === == = == === === == = = == = == = = =

SAMPLE lb DATE OF UNSPIKED SPIKED RECOVERED BATCH #
ANALYSIS CONC (PPM) CO NC (PPM CONC (PPM) ACCURACY

GMI18—144 MS 10/19/94 ND 23 22.9 100 941019
GMI18—144 MSD 10/19/94 ND 23 23.5 102 941019

0M118—83 Ms 10/21/94 ND 23 23.0 100 941021
GNI18—83 NSD 10/21/94 ND 23 23.5 102 941021

%RPD 2.15
===== = == == = == === == == = == = == ==== ==== === = == = == = === = = = = === == === = ===== === === == = = = == = == = = = = == = ==

ANALYSES PERFORMED ON-SITE IN DIlL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott SAhroeder

DATA REVIEWED BY: Allen Cobb

DHL
ANALYTICAL

Location:

'3 : 1E

GE'O-MARINE, INC.

CARSWELL AID, FORT WORTH,
Project #: 1114-055

/

TEXAS

%RPD 2.59

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
ANALYTICAL

CEO-MARINE, INC.

.,

DHL Project //940802T4

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 114—055

tTRIX SPIKE AND MATRIX SPIKE DUPLICATE FOR TRPH - WATEP

SAMPLE ID DATE OF UNSPIRED SPIKED RECOVERED BATCH #
ANALYSIS CONC (PPM) CONC (PPM CONC (PPM) ACCURACY

GMZ18—2S3 MS 10/28/94 ND 23 22.6 98 941028
GMII8—253 NSD 10/28/94 ND 23 22.6 98 941028

%RPD 0.00
==== = == ===== == = == ======== = == = ======= ====== = == = ====== == = ===== === == = ==== == = == = ===== ==

YSES PERFORMED OW-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

NALYSES PERFORMED BY: Dr. Derh ing Lutz

TA REVIEWED BY: Allan Cobb

—

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL

GEO-MARINE, INC.

DYE Project #940802T4

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE FOR TRPH - WATER
=== = == == = == == = == === == —===——========= ====== = === = === ====== === = == = == === == = == === == = == = ==

SAMPLE ID DATE OF UNSPIKED SPIKED RECOVERED BATCH #
ANALYSIS COWC(PPM) CONC (PPM CONC(PPM) ACCURACY

FB102694 MS 11/03/94 ND 23 22.5 98 941103
FB102694 MaD 11/03/94 ND 23 23.3 101 941103

%RPD 3.49
=== = == == = == == = == = == ====== ====== === = == ==== = === === = == = ====—======= == = == ====== == = == = === =

ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb*4)j

10805 Metric Boutevard Aushn, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



736

Vinyl chi oride

',l—Dichloroethene
'ethylene Chloride

trans—1 ,2—Dichloroethene
1, 1—Dichloroethane
'is—i ,2—Dichloroethene

.,_,'enzene

Chloroform
- '.l—Trichloroethane

on Tetrachloride
T7f-Dichloroethane
Trichloroethene

2-Dichloropropane
r'ol uene

1,1 ,2—Trichloroethane
etrachloroethene

_thylbenzene
Xyl enes

urrogate Recovery % 115

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== == == = = = == == = == === ================ = == = == = == ========= == === == == = == == =

'NALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 Fax (512) 835-9297

DHL
A N A L Y T I C A L GEO-NARINE, INC

Location: CARSWELL Al'S, FORT WORTH, TEXAS
Project 1: 1114—055

ML Project #9408O2T4
BATCH 1 940803
RATE OF ANALYSES: 08/03/94
UALITY CONTROL CHECK (QCC)-% RECOVERY
====== == ========== = ==== ====== == = === ============= ==== ===== ==== == ======== == === == =

TARGET COMPOUNDS BLANK QCC#1 QCC#2
(ug/L) (ug/L) (ug/L)

ND 100 104
ND 102 102
ND 114 108
ND 81 96
ND 104 98
ND 109 90
ND 95 118
MD 98 112
ND 100 90
ND 80 120
ND 88 94
ND 92 110
ND 92 103
ND 106 97
ND 82 113
ND 96 102
ND 98 98
ND 99 96

104 86

NALYSES PERFORMED BY: Scott Schroeder



3, lEji

DHL
ANAYTICA GEO-MARINE,IWC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4 -

BATCH # 940803
DATE OF ANALYSES: 08/03/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS FB80394 FB80394
MS MSD RPD

Vinyl chl oride 102 110 7.5

1,l—Dichloroethene 95 97 2.1
Methylene Chloride 90 98 8.5

trans—i ,2-Dichloroethene 97 98 1.0 —

1,1—Dichloroetharie 105 99 5.9

is-1,2—Dichloroethene 99 101 2.0

Benzene 100 103 3.0

Chloroform 100 101 1.0

1,1,1—Trichioroethane 104 112 7.4

Carbon Tetrachioride 89 102 13.6

1,2—Dichioroethane 84 86 2.4

Trichioroethene 94 96 2.1

1,2—Dichioropropane 91 96 5.3

Toluene 110 104 5.6

1,1,2—Trichioroethane 86 90 4.5

Tetrachioroethene 96 98 2.1

Ethylbenzene 101 102 1.0

Xylenes 101 104 2.9

ANALYSES PERFORMED OW-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 MetrFc Boulevard Aushn, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



J :

DHL
ANALYTICAL

CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
ATCH # 940804

..ATE OF ANALYSES: 08/04/94
QUALITY CONTROL CHECK (QCC)—% RECOVERY
============== = == ==—===—— = == = === ====== === = == = == = === ====== ====s===== == = == === == == =

ARGET COMPOUNDS BLANK QCC#1 QCC#2—
(ug/L) (ug/L) (ug/L)

inyl chloride ND 96 92

-z,1-Dich1oroethene ND 104 101

Methylene Chloride ND 100 100

rans—1,2—Dichloroethene MD 96 102

1—Dich1oroethane ND 92 95

cis—1,2—Dichloroethene ND 95 100

MD 100 100
roform MD 104 104

1'1-Tricjhloroethane MD 96 96

Carbon Tetrachioride ND 96 96

,2-Dichloroethane ND 106 105

...,.rich1oroethene ND 101 110

1,2—Dichloroprcpane ND 99 97

luene ND 109 113

,1,2-Trichloroethane ND 106 106

Tetrachloroethefle ND 103 104

thylbenzene ND 101 102

Vienes MD 103 104—
Surrogate Recovery % 109 106 108

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

VALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

JALYSES PERFORMED BY: Scott Schroeder

'ETA REVIEWED BY: Dr. Derhsing Luu
—

10805 Metric Bou'evard Austin, TX 78758 • Phone 512) 835-9299 • Fax (512) 835-9297

—
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D HL
A N A L Y I I C A L GEO-MARIN'E, INC

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DHL Project #940802T4 -

BATCH 1 940804
DATE OF ANALYSES: 08/04/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIRE DUPLICATE
=== == = == = == == = == = = = == = == ====== = == = == = = == = ==== =—====—— == ==== === ====== === ===== === = = = ==

TARGET COMPOUNDS TB80494 TB80494
MS MSD RPD

Vinyl chl oride 100 100 0.0

l,I—Dichloroethene 104 106 1.9

Methylene Chloride 98 98 0.0

trans—I ,2—Dichloroethene 101 101 0.0

1,1—Dichloroethane 89 95 6.5

cis—1,2—Dichloroethene 102 100 2.0

Benzene 100 98 2.0

Chloroform 108 103 4.7

1,1,1—Trichloroethane 102 95 7.1

Carbon Tetrachioride 82 90 9.3

1,2—Dichloroethane 103 100 3.0
Trichloroethene 113 100 12.2

1,2—Dichloropropane 102 99 3.0
Toluene 114 110 3.6

1,1,2-Trichloroethane 202 104 1.9

Tetrachloroethene 202 102 0.0

Ethylbenzene 203 103 0.0

Xylenes 205 105 0.0

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 . Fax (512) 835-9297
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DHL
ANALYTICAL

GEO-NARINE, INC.

Location: CARSWELL M'S, FORT WORTH, TEXAS
Project 1: 1114—055

IlL Project #94O802T4
S.!ATCH # 940805
DATE OF ANALYSES: 08/05/94
'UALITY CONTROL CHECK (QCC)-% RECOVERY
== = ===== == == === ==== === === === ==== ====== = === === = ===== === ========= === == ===== =

'?ARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

...inyl chloride ND 98 88

1,1—Dichioroethene ND 98 95

ethylene Chloride ND 95 99

rans—1,2—Dichloroethene ND 105 100

1,1—Dichiorcethane ND 92 101

r'is—1,2-Dichloroethene ND 102 101

ene ND 100 96

wOroform ND 98 106

1,1,1-Trichioroethane ND 90 96
arbon Tetrachioride ND 110 88

,_,2-Dichloroethane ND 98 103

Trichioroethene ND 96 100

',2-Dichloropropane ND 92 98

oluene ND 101 111

'T,1,2—Trichloroethane ND 98 108

Tetrachloroethene ND 102 101

thylbenzene ND 100 202

ylenes ND 105 101

irrogate Recovery % 111 107 107

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== == == = = = == = == == === === == = == = = === = == === = === === = === == ====== == = == = == === == === =

\J'ALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

..JLTA REVIEWED BY: Dr. Derhsing Luu

1
10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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ILL..eFL
ANALYTICAL GEO-MARINE,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940805
DATE OF ANALYSES: 08/05/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS GMII8-188 GMII8-188
MS MSD RPD

Vinyl chl oride 86 88 2.3

1,1—Dichioroethene 101 103 2.0

Methylene Chloride 98 100 2.0
trans—I ,2—Dichl oroethene 102 100 2.0

1,1—Dichloroethane 94 96 2.1

cis—1,2-Dichloroethene 104 110 5.6

Benzene 92 93 1.1

Chloroform 104 105 1.0

1,1,1—Trichiorcethane 96 95 1.0

Carbon Tetrachioride 96 110 13.6

1,2—Dichloroethane 102 104 1.9

Trichioroethene 100 104 3.9

1,2—Dichloropropane 98 96 2.1

Toluene 103 104 1.0

1,1,2—Trichioroethane 99 102 3.0
Tetrachioroethene 106 107 0.9

Ethylbenzene 103 102 1.0

Xylenes 104 105 1.0

ANALYSES PERFORMED ON-SITE IN DHL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boutevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



ANALYTICAL
—

GEO-MA.RINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

—

..JfL Project #940802T4
BATCH 1 940809
ATE OF ANALYSES: 08/09/94
UALITY CONTROL CHECK (QCC)-% RECOVERY
S====== === == == = 5= == == = ===== === ===== = == = ======= ========= =5= ===================== =
TARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)
—
Vinylchi oride ND 98 114

,1—Dichloroethene ND 92 95

ethylene Chloride ND 112 86

trans—1,2—Dichloroethene ND 105 98

-Dichloroethane ND 114 88

1,2—Dichioroethene ND 101 95

Dene ND 102 100
Chloroform ND 120 96

,1,1—Trichloroethane ND 107 86

arbon Tetrachloride ND 102 82

1,2—Dichioroethane ND 120 92

richioroethene ND 109 111

,2—Dichloropropane ND 114 88

Thluene ND 104 104

1,1,2—Trichloroethane ND 119 96
trachloroethene ND 114 109

thylbenzene ND 107 103
Xylenes ND 105 103

...jrrogate Recovery % 110 112 111

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
================== =========================================

ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

1ALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



'

DHL
ANALYTICAL GEO-MARINE,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DilL Project #940802T4
BATCH 0 940809
DATE OF ANALYSES: 08/09/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

==== ================ ==
TARGET COMPOUNDS FB80994 FB80994

MS MSD RPD

Vinylchloride 80 71 11.9

1,1—Dichloroethene 96 96 0.0
Methylene Chloride 90 88 2.2
trans—I ,2—Dichloroethene 102 100 2.0

1,1—Dichloroethane 88 88 0.0
cis—1,2—Dichloroethene 96 90 6.5
Benzene 100 101 1.0
Chloroform 96 98 2.1

1,1,1—Trichioroethane 92 90 2.2
Carbon Tetrachloride 64 74 14.5

1,2—Dichloroethane 100 95 5.1

Trichioroethene 93 90 3.3

1,2—Dichlcropropane 93 91 2.2
Toluene 104 106 1.9

1,1,2—Trichloroethane 98 99 2.0
Tetrachloroethene 109 111 1.8

Ethylbenzene 102 104 1.9

Xylenes 101 105 3.9
=== = == = == == = == = = == = == = == = == = === === === = === = == = == = = == === = == = == = == == = == = == = = = == = ==

ANALYSES PERFORMED OW-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boutevard Austn, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
A N A LVII CAL

.5 SG

GEO-MARINE, INC.

/

Location: CAPSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

..HL Project #940802T4
BATCH # 940810
ATE OF ANALYSES: 08/10/94

========. == = == ==== ==
'PARGET COMPOUNDS BLANK QCC#1 QCC#2 QCC#3

(ug/L) (ug/L) (ug/L) (ug/L)

ND 100 102 88
ND 100 98 96
ND 101 95 88
ND 98 100 94
ND 98 95 92
MD 102 96 90
ND 100 97 98

Chloroform MD 103 101 94

,1,1—Trichloroethane ND 106 97 92
'..arbon Tetrachioride ND 109 102 85

1,2—Dichioroethane ND 107 95 88
richioroetherie ND 107 100 94

,2—Dichloropropane ND 106 98 90
Toluene ND 104 108 103
7,1,2—Trichloroethane ND 101 98 90
9trachloroethene ND 110 105 94

Ethylbenzene ND 102 104 101

Xylenes MD 103 106 100

irrogate Recovery % 108 110 133 110

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== == == ======== == == === ====== ============n == = == = ===fl== ====== === == = == == = == == =

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ALYSES PERFORMED BY: Scott Schroeder 4qr

-I
10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

Vinyl chi oride

1—Dichioroethene
ethylene Chloride
trans-I ,2—Dichloroethene

-Dichloroethane
I ,2—Dichloroethene

DATA REVIEWED BY: Dr. Derhsing Luu
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Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

10805 Metric ouIevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297

DHL
ANALYTICAL GEO_MARThTE, INC.

DHL Project #940802T4
BATCH 1 940810
DATE OF ANALYSES: 08/10/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS FB81094 FB81094
MS MSD RPD

Vinyl chloride 115 108 6.3

1,Z—Dichloroethene 112 115 2.6

Nothylene Chloride 124 116 6.7

trans—i ,2—Dichloroethene 115 114 0.9

1,1-Dichloroethane 121 116 4.2

cis—1,2—Dichloroethene 122 126 3.2
Benzene 101 96 5.1

Chloroform 120 120 0.0

1,1,1—Trichloroethane 118 118 0.0
Carbon Tetrachioride 94 106 12.0

1,2—Dichioroethane 124 121 2.4
Trichioroethene 114 108 5.4

1,2—Dichioropropane 122 121 0.8
Toltene 106 106 0.0

1,1,2—Trichioroethane 118 128 0.0
Tetrachloroethene 111 111 0.0

Ethylbenzene 102 106 3.8

Xylenes 103 106 2.9
=== ==

ANALYSES PERFORMED ON-SITE IN DIlL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu
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:JDHLNA LV T I C AL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

'..ATCH # 940810
DATE OF ANALYSES: 08/10/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS TB81094 TB81094
KS MED RPD

rlnylchloride 82 80 2.5

1,1-Dichloroethene 97 92 5.3
ethylene Chloride 84 84 0.0

rans—1,2—Dichloroethene 87 87 0.0
1,1—Dichloroethane 86 86 0.0

—1,2-Dichioroethene 88 84 4.7
ene 98 97 1.0

C'oroform 90 88 2.2

1,1,1—Trichioroethane 94 90 4.3
rbon Tetrac'hlorjde 104 90 14.4

-,2—Dichloroethane 88 84 4.7
Trichioroethene 90 95 5.4

,2—Dichloropropane 88 87 1.1
luene 104 102 1.9

1,1,2—Trichioroethane 90 88 2.2
"9trachloroethene 110 108 1.8

hylbenzene 102 99 3.0

Tylenes 102 101 1.0
=== = ==== === == ======= === === ========= ========== === ====== ============ === == === == === =

ALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

.TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 8359297



DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940811
DATE OF ANALYSES: 08/11/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY
=== == = == = == == = fi == = == == = = = = == = ===nnn nfl ===n= = == = ==

TARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

Vinyl chi oride ND 82 81

1,1—Dichioroethene ND 92 101

Methylene Chloride ND 94 100

trans—i ,2—Dichloroethene ND 93 101

1,1-Dichioroethane ND 98 103

cis—1,2—Dichloroethene ND 98 104

Ben zene ND 98 96

Chloroform ND 89 98

1,1,1—Trichioroethane ND 92 100
Carbon Tetrachloride ND 101 88

1,2-Dichioroethane ND 100 105
Trichlc'roethene ND 102 102

1,2-Dichioropropane ND 101 106

Toluene ND 104 101

1,1,2—Trichioroethane ND 104 105
Tetrachloroethene ND 104 102

Ethyl benzene ND 103 98

Xylenes ND 103 98

Surrogate Recovery % 108 106 102

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = == = == === == = = —===——= === == = === === ==== = == = == = === = == = == = === === ====== === == === ==

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Melric BouTevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297
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DHL
ANALYTICAL GEO-KARINE,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

IlL Project #940802T4
ATCH # 940811
DATE OF ANALYSES: 08/11/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE
== == == = ==== === == = __==== —_=============== = === ==== ===== === === === ===== === == == =

TARGET COMPOUNDS TB81194 TB81194 %

MS MSD RPD

inylchloride 88 92 4.4
,1—Dichloroethene 94 96 2.1
ethylene Chloride 104 102 1.9

'rans—l,2—Dichloroethene 104 109 4.7
1,1—Dichloroethane 107 110 2.8
is—i ,2-Dichloroethene 108 110 1.8
enzene 96 91 5.3
Chloroform 105 106 0.9
',l—Trichloroethane 102 105 2.9

on Tetrachlorjde 96 98 2.1
T2Dichloroethane 110 108 1.8
Trichloroethene 99 107 7.8

,2-Dichloropropane 108 113 4.5
,...oluene 102 104 1.9
1,1,2—Trichioroethane 110 115 4.4
etrachioroethene 102 104 1.9

thylbenzene 102 103 1.0

Xylenes 100 104 3.9
======= == ====== == = =—======——= == === = ====== = =_= == = == = == = == == = == == = == === ==

!ALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

TA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT PIORTH, TEXAS

Project 1: 1114—055

DilL Project #940802T4
BATCH # 940812
DATE OF ANALYSES: 08/12/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY

=== == = == = == = == = == = == = == = = = == == == =

TARGET COMPOUNDS BLANK QCC#i QCC#2

(ug/L) (ug/L) (ug/L)

Vinyl chl oride ND 80 75

1,1-Dichioroethene ND 90 89

Methylene Chloride ND 90 100

trans-i ,2—Dichloroethene ND 91 101

1,1—Dichioroethane ND 94 104

cis—i,2—Dichloroethene ND 96 104

Ben zene ND 96 95

Chloroform ND 88 107

i,i,i—Trichloroethane ND 90 102
Carbon Tetrachloride ND 92 78

1,2-Dichloroethane ND 98 114

Trichloroethene ND 99 94

1,2-Dichloropropane ND 101 110
Toluene ND 102 100

i,1,2—Trichloroethane ND 100 lii

Tetrachloroethene ND 101 99

Ethyl benzene ND 100 95

Xylenes ND 101 95

Surrogate Recovery % 100 104 96

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== === = = = = = = == = == == = == = = == = == = == = = = = == = = == = = = = = == = == = == = == = = = == == = == = = = == = =

ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL GEO-MARINE, INC.

Location: CARSWELE, AFB, FORT WORTH, TEXAS
Project #: 1114—055

1' :i Li

EL Project #940802T4
BATCH # 940812
"ATE OF ANALYSES: 08/12/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

_========================t=================—_============—_====_—=====================
TARGET COMPOUNDS FB81294 FB81294

MS MSD RPD

Vinylchi oride 76 82 7.6
',Z—Dichloroethene 84 88 4.7
ethylene Chloride 96 102 6.1

t'rans—1,2—Dichloroethene 99 96 3.1
1,1—Dichioroethane 101 110 8.5
is—i ,2—Dichl oroethene 101 110 8.5

90 91 2.1
Chloroform 100 106 5.8

1-Trichioroethane 98 105 6.9
on Tetrach.Zorjde 76 98 25.3

1,2—Dwhloroethane 106 108 1.9
'Prichioroethene 94 107 12.9
,2—Dichloropropane 106 113 6.4

-x-oluene 102 104 1.9
1,1,2—Trichloroethane 111 115 3.5
etrachloroethene 102 104 1.9

,jhylbenzene 99 103 4.0
Xylenes 101 104 2.9

=== == == == = == == = ===== ======== = == = == = == = == = === = == = == == === === === == = ==== === == ==
VALYSES PERFORMED ON-SITE IN DIlL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

'..ATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512 835-9297



DHL
ANALYTICAL

CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940816
DATE OF ANALYSES: 08/16/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY

=

TARGET COMPOUNDS BLANK QCC#1 QCC#2 QCC#3

(ug/L) (ug/L) (ug/L) (ug/L)

Vinyl chl oride ND 102 95 88
1,1—Dichloroethene ND 94 96 92
Methylene Chloride ND 87 108 95

trans—i ,2—Dichl oroethene ND 92 94 101

i,1—Dichloroethane ND 88 104 98

cis—i,2-Dichloroethene ND 89 100 93

Benzene ND 105 102 99

Chloroform ND 87 90 89

1,1,1—Trichloroethane ND 89 95 91

Carbon Tetrachloride ND 82 94 89

1,2—Dichloroethane ND 95 98 94
Trichloroethene ND 105 104 102

i,2—Dichloropropane ND 94 104 91

Toluene ND 100 98 96

1,1,2—Trichloroethane ND 88 94 90
Tetrachloroethene ND 98 97 94

Ethyl benzene ND 95 93 90

Xylenes ND 97 94 91

Surrogate Recovery % 95 94 94 92

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

ANALYSES PERFORMED ON-SITE IN DXL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL GEO-MARIN'E,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

HL Project #940802T4
ATCH 1 940816
DATE OF ANALYSES: 08/16/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

=== == = == == == = == === = == = =—===—— === === = =—==== —== ======= =========== == === == ==

TARGET COMPOUNDS TB81594 TB81594
MS MSD RPD

'Vinylchloride 100 97 3.0
l,1—Dichloroethene 98 102 4.0
ethylene Chloride 104 108 3.8

-rans-1,2—Dichloroethene 96 95 1.0
1,1—Dichloroethane 106 110 3.7
is—i ,2—Dichloroethene 96 98 2.1

enzene 98 101 3.0
Chloroform 91 95 4.3

T.1—Trjchloroethane 94 97 3.1
on Tetrachloride 81 88 8.3

rTp_Dichloroethane 100 103 3.0
Trichioroethene 101 104 2.9

,2—Dichloropropane 96 104 8.0
..o1uerie 100 99 1.0
i,1,2—Trichloz-oethane 100 101 1.0
etrachloroethene 98 98 0.0
thylbenzene 94 94 0.0

Xylenes 96 96 0.0

.'ALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

.TA REVIEWED BY: Dr. Derhing Liu

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL

GEC-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DilL Project 1940802T4
BATCH 1 940816
DATE OF ANALYSES: 08/26/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

== = == == = == = == = == = === == = = = = = == = === = == _—=======——===== ===== = == === == ==
TARGET COMPOUNDS FB81594 FB8 1594

MS MSD RPD

vinyl chi oride 92 90 2.2
1,1-Dichloroethene 100 98 2.0
Methylene Chloride 96 98 2.1

trans—i ,2—Dichloroethene 104 102 2.9

1,1—Dichloroethane 99 100 1.0

cia—i ,2—Dichloroethene 89 92 3.3
Benzene 100 100 0.0
Chloroform 87 86 1.2

1,2,1—Trichioroethane 90 91 1.1

Carbon Tetrachloride 80 83 3.7
1,2—Dichioroethane 94 90 4.3
Trichloroethene 104 102 1.9

1,2—Dichioropropane 94 90 4.3
Toluene 96 96 0.0

1,1,2—Trichloroethane 92 93 1.1

Tetrachloroethene 95 96 1.0

Ethylbenzene 91 92 1.1

Xylenes 91 94 3.2
============================================= == =========== ==================== === ==
ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Metric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



DHL
ANALYTICAL

GEO-MARIWE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

T)HL Project #940802T4
ATCH # 940817

ATE OF ANALYSES: 08/17/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY

-

== = == == == = ==== = == === === = === === == = === === ==== ======= === === ===== ====== ==

_'ARGET COMPOUNDS BLANK QCC#l QCC#2 QCC#3
(ug/L) (ug/L) (ug/L) (ug/L)

inylchloride ND 88 94 72

7,1-Dichloroethene ND 103 118 97
Methylene Chloride ND 92 115 98

rans—1,2-Dichloroethene ND 103 120 102
._,1—Dichloroethane ND 102 120 98

cis—1,2-Dichloroethene ND 90 112 93
'ene ND 100 90 92
,rotorm ND 89 108 90

1,1,1—Trichloroethane ND 87 107 93
"arbon Tetrachioride ND 87 120 96
,2-Dichloroethane ND 90 110 95

rrichloroethene ND 101 90 95

1,2-Dichioropropane ND 91 112 98
oluene ND 96 92 88

...,1,2—Trichloroethane ND 88 116 93
Tetrachioroethene ND 94 94 89

thylbenzene ND 90 89 83

ylenes ND 93 91 85

.Surrogate Recovery % 88 92 90 87

D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS

NALYSES PERFORMED OW-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFOPJfED BY: Scott Schroeder

riTA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard • Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



DHL
A N A L V T I C A L GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114-055

DHL Project #940802T4
BATCH # 940817
DATE OF ANALYSES: 08/17/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

== = == == = = = = == == = == == = == = =

TARGET COMPOUNDS TB81694 TB81694
Ms MsD RPD

Vinyl chloride 83 80 3.7

1,1-Dichioroothene 118 124 5.0

Methylene Chloride 115 116 0.9

trans—I ,2—Dichloroethene 118 122 3.3

1,1—Dichloroethane 115 117 1.7

cis—1,2—Dichloroethene 113 107 5.5
Benzene 90 91 1.1

Chloroform 108 101 6.7

1,1,1—Trichioroethane 104 104 0.0
Carbon Tetrachloride 94 105 11.1

1,2—Dichloroethane 109 103 5.7
Trichioroethene 100 92 8.3

1,2—Dichioropropane 111 106 4.6
Toluene 92 96 4.3

1,1,2—Trichloroethane 110 112 1.8
Tetrachloroethene 92 94 2.2

Ethylbenzene 90 90 0.0

Xylenes 90 92 2.2
===== ==t ===================== =========t=====—_====—_= ==== ============= = == ==

ANALYSES PERFORMED ON-SITE IN DIlL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 . Phone (512) 835-9299 • Fax (512) 8359297



3. ::tiu::

.DHL
ANALYTICAL

GEO-MARINE, INC.
—

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

—

.)HL Project #940802T4
BATCH # 940817
ATE OF ANALYSES: 08/17/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE—

== = == = == == = == = == == == == ==
.Ir.ARGET COMPOUNDS FB81794 FB81794

MS MSD RPD

Vinyichioride 76 75 1.3
,1—Dichloroethene 106 106 0.0

...'ethylene Chloride 103 102 1.0
trans—I ,2—Dichl oroethene 107 103 3.8
- 1—Dichloroethane 98 102 4.0

1,2-Dichioroethene 96 96 0.0
92 94 2.2

Chloroform 87 88 1.1

,1,1—Trichloroethane 91 94 3.2
-...arbon Tetrachloride 82 92 11.5
1,2—Dichioroethane 92 96 4.3
richloroethene 96 98 2.1

,2—Dichloropropane 92 96 4.3
Toluene 89 92 3.3
',1,2—Trichloroethane 93 95 2.1
etrachloroethene 90 89 1.1

thylbenzene 86 84 2.4
Xylenes 86 87 1.2

.....NALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

WALYSES PERFORMED BY: Scott Schroeder

ATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



iE rn

DHL
ANALYTICAL

Ugo-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DIlL Project #940802T4
BATCH # 940818
DATE OF ANALYSES: 08/18/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY

TARGET COMPOUNDS BLANK QCC#1 QCC#2
(ug/L) (ug/L) (ug/L)

Viriylchloride ND 80 65

1,l—Dichloroethene ND 108 104

Methylene Chloride ND 102 96
trans—I ,2—Dichl oroethene ND 108 105

1,1—Dichioroethane ND 102 103

cis—1,2-Dichloroethene ND 100 100
Benzene ND 100 94

Chloroform ND 98 97

I,1,1—Trichloroethane ND 95 98
Carbon Tetrachlorjde ND 90 80

1,2—Dichioroethane ND 95 100
Trichioroethene ND 108 99

1,2—Dichioropropane ND 101 102

Toluene ND 97 91

1,1,2—Trichioroethane 97 98

Tetrachioroethene ND 97 91

Ethyl benzene 92 87

Xylenes ND 93 87

Surrogate Recovery % 83 93 90

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== == === === = = = == === == = = = == = = = = = == === = = = = = == = == = === === = == = = === === === == === == = == == = ==

ANALYSES PERFORMED ON-SITE IN DIlL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Lutz

10805 Melric Boulevard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



:ii

ANALYTICAL GEO-MARINE,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

)HL Project #940802T4
BATCH # 940818
flATE OF ANALYSES: 08/18/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

=== = == == == = == == = == === = == = === ====== = == = == === = = == ==== === = ===== ===== =

TARGET COMPOUNDS FB81894 FB81894
MS MSD RPD

Vinylchloride 83 85 2.4

',l—Dichloroethene 122 128 4.8

Iethylene Chloride 128 124 3.2

trans-1,2—Dichloroethene 136 136 0.0

1,1—Dichloroethane 130 130 0.0

is—1,2—Dichloroethene 125 120 4.1

jenzene 96 92 4.3

Chloroform 122 111 9.4
- ',l—Trichloroethane 118 113 4.3

,on TetraChioricle 91 110 18.9

7-Dichloroethane 117 120 2.5

Trichloroethene 98 94 4.2
,2-Dichloropropane 122 124 1.6

•-'oluene 93 96 3.2
1,1,2—Trichioroethane 125 122 2.4
'etrachioroethene 96 95 1.0
)thylbenzene 91 90 1.1
Xylenes 91 92 1.1

==== === === == == = == == = == === ==== == == = === === === —=====—— ===== == = = === ==

LNALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

.=.JATA REVIEWED BY: Dr. Derhsing Luu

10805 Metnc Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

DHL
—



356. 759

DHL
ANALYTICAL

CEO-MARINE, INC.

Location: CARSWELL AIR, FORT WORTH, TEXAS
Project #: 1114—055

DXL Project #9408O2T4
BATCH # 940819
DATE OF ANALYSES: 08/19/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY
.===n=======n================t=====n==== ==============n====================n
TARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

Vinyl chloride ND 92 106

4—Dichioroethene ND 92 102

Methylene Chloride ND 93 110
trans—i ,2—Dichl oroethene ND 98 210

1,1—Dichioroethane ND 98 110

cis—1,2-Dichloroethene ND 94 104

Benzene ND 94 86

Chloroform ND 93 106

1,1,1—Trichloroethane ND 91 202

Carbon Tetrachloride ND 85 82

1,2—Dichloroethane ND 95 107

Trichloroethene ND 98 88

1,2—Dichloropropane ND 100 210

Tolczene ND 92 90

1,1,2—Trichioroethane ND 96 113

Tetrachioroethene ND 92 91

Ethylbenzene ND 89 87

Xylenes ND 90 88

Surrogate Recovery % 98 90 90

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = == = == = == = = == = = = == = == = == = = == === = = = = = = = === ==== === = == = == = == = ===== ===== = == = ==

ANALYSES PERFORMED ON-SITE IN DXL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boutevard • Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 835-9297



—3

DHL
Location: CARSWELL AFB, FORT WORTH, TEXAS

Project #: 1114—055

FIL Project #940802T4
BATCH 1 940819
"ATE OF ANALYSES: 08/19/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

—=== ======== ===t=== = == == === == = fl= === nn fl fl C = flfl == ==

TARGET COMPOUNDS TB81894 TB81894
MS MSD RPD

Vinylchi oride 100 96 4.1

',l—Dichloroethene 98 100 2.0

ethylene Chloride 95 100 5.1

'rans-1,2—Dichloroethene 100 105 4.9

1,1—Dichioroethane 100 101 1.0
is—i ,2—Dichl oroethene 95 100 5.1

enzene 94 94 0.0
Chloroform 96 96 0.0

1—Trichloroethane 94 96 2.1

___ on Tetrachlo.ride 85 98 14.2

1,2-Dichloroethane 100 100 0.0
'rrichloroethene 100 100 0.0

,2—Dichloropropane 101 104 2.9
i-oluene 92 92 0.0
1,1,2—Trichioroethane 96 102 6.1

etrachloroethene 92 92 0.0

thylbenzene 88 88 0.0

Xylenes 89 90 1.1

1ALYSES PERFORMED ON-SITE IN DilL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY Scott Schroeder c—_
r..ATA REVIEWED BY: Dr. Derhsing Luu

10805 Methc Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

ANALYTICAL GEO-MARIWE,INC.



J. ij .i

DHL
ANAL VT IC AL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 940823
DATE OF ANALYSES: 08/23/94

QUALITY CONTROL CHECK (QCC)-% RECOVERY

TARGET COMPOUNDS BLANK QCC#1 QCC#2 QCC#3
(ug/L) (ug/L) (ug/L) (ug/L)

Vinyichioride ND 91 91 90

1,1—Dichioroethene ND 106 87 105

Methylene Chloride ND 98 104 100
trans—I ,2—Dichl oroethene ND 101 110 107

1,1—Dichioroethane ND 92 104 103

cis—1,2—Dichloroethene ND 90 104 95
Ben zene ND 90 92 92
Chloroform ND 86 100 94

1,1,1—Trichioroetharie ND 88 100 97
Carbon Tetrachioride ND 88 88 94

1,2—Dic'hloroethane ND 92 102 100

Trichioroethene ND 101 96 96

1,2—Dichioropropane ND 90 104 96
Toluene ND 88 88 90

1,1.2—Trichloroethane ND 82 104 96
Tetrachloroethene ND 86 88 90
Ethyl ben gene ND 80 83 86

Xylenes ND 83 83 86

Surrogate Recovery % 92 83 84 88

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
======n===== ======================== =====

ANALYSES PERFORMED ON-SITE IN DYL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

t0805 Metric Bou'evard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



Ibt

DHL
ANALYTICAL GEO-MARIME,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

HL Project #940802T4 -

ATCH # 940823
DATE OF ANALYSES: 08/23/94
RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

• = == = == == === == = = = == == = === === == = == = = == = == = == ==== ====== === ============= == ===

TARGET COMPOUNDS FB82294 FB82294
MS MSD RPD

Viny1chloride 82 82 0.0

1,1—Dichioroethene 118 116 1.7

ethylene Chloride 108 104 3.8

—rans—1,2—Dichloroethene 113 111 1.8

1,1—Dihloroethane 109 105 3.7
is-i ,2-Dichl oroethene 102 102 0.0

_enzene 85 86 1.2

Chloroform 98 95 3.1
-1—Trichloroethane 96 98 2.1
on Tetrachioride 88 84 4.7

,7r—Dichloroethane 100 101 1.0

Trichioroethene 85 85 0.0

,2-Dichloropropane 101 100 1.0

.oluene 88 89 1.1

1,l,2—Trichloroethane 100 100 0.0
etrachloroethene 86 88 2.3
thylbenzene 85 85 0.0

Xylenes 85 86 1.2
================================================—_====—_===========================

TALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

TA REVIEWED BY: Dr. Derhsing Ltzu

10805 Metric Boulevard Austin, TX 78758 • Phone 512 835-9299 • Fax 512) 835-9297

a



ass. 763

DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL M'S, FORT WORTH, TEXAS
Project 1: 1114—055

DHL Project #940802T4
BATCH # 940823
DATE OF ANALYSES: 08/23/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATEntfl ==S=====
TARGET COMPOUNDS FB82394 FB82394

MS MSD RPD

Vinylchl oride 81 90 10.5

1,1—Dichioroethene 99 102 3.0

Methylene Chloride 97 98 1.0

trans—I ,2—Dichloroethene 103 104 1.0

1,1—Dichioroethane 100 100 0.0

cis—I,2—Dichloroethene 97 96 1.0

Benzene 90 90 0.0

Chloroform 96 94 2.1

1,1,1—Trichioroethane 95 94 1.1

Carbon Tetrachloride 90 82 9.3

l,2—Dichloroethane 94 98 4.2

Trichloroethene 92 92 0.0

1,2—Dichloropropane 98 98 0.0

Toluene 88 88 0.0

1,1,2—Trichioroethane 96 95 1.0

Tetrachloroethene 86 86 0.0

Ethylbenzene 84 82 2.4

Xylenes 83 83 0.0

ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Dr. Derhsing Luu

10805 Metric Boufevard Austin, TX 78758 Phone (512) 835-9299 Fax (512) 835-9297



3:::it::

DHL
ANALYTICAL

GEO—MARINE, INC.

Location: CARSWELL APR, FORT WORTH, TEXAS
Project: 1: 1114—055

f,HL Project #940802T4
BATCH 1 941019
)ATE OF ANALYSES: 10/19/94

UALITY CONTROL CHECK (QCC)-% RECOVERY
=== === == === ==== === == —===== —===== =======—_===================== == == = == =

'ARGET COMPOUNDS BLANK QCC#1 QCC#2

— (ug/L) (ug/L) (ug/L)

1inyl chloride ND 104 110

,1—Dichloroethene ND 94 108

ethylene Chloride ND 102 111

trans—I ,2—Dichloroethene ND 103 102

,1—Dichloroethane ND 99 110

is-1,2—Dichloroethene ND 104 100
Benzene ND 103 99
'Toroform ND 103 113

1—Trichioroethane ND 98 111

Tetrachioride MD 99 111

l,2—Dichloroethane ND 103 114

richloroethene ND 106 103

-t,2—Dichloropropane ND 101 111

Toluene ND 100 96

,1,2-Trichloroethane ND 106 113
etrachioroethene ND 101 96

Ethyl benzene MD 100 95

Vylenes MD 99 93

urrogate Recovery % 102 100 95

0 INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
==============n========================================= ===—========== =

ANALYSES PERFORMED ON-SITE IN DilL'S TNRCC APPROVED MOBILE LABORATORY

1ALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

—

10805 Metcc Bou'evard Aushn, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



DHL
GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH,
Project #: 1114—055

TEXAS

4.2
108 1.9
112 0.0
104 1.0
111 2.7
204 1.9
101 0.0
113 0.0
109 1.9

108 3.8
213 0.9
106 5.5

213 4.5

98 0.0

10805 Metric Bou)evard Aust)n, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297

ANALYTICAL

DHL Project #940802T4
BATCH # 941019
DATE OF ANALYSES: 10/19/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE
S= == = == = == = = = = = == = == = == == = === == = == = ======= === = === == = === = == === = ====== = ======== == = == =

TARGET COMPOUNDS TB101794 TB101794
MS MSD RPD

Vinylchloride 117 122

1,1—Dichioroethene 106

Methylene Chloride 112

trans—i ,2—Dichloroethene 105

1,1—Dichloroethane 108

cis—1 ,2-Dichloroethene 106

Benzene 101

Chloroform 113

1,1,1—Trichioroethane 107

Carbon Tetrachloride 104

1,2—Dichloroethane 112

Trichloroethene 112

1,2-Dichioropropane 108
Toluene 98

1,1,2—Trichioroethane 110 116 5.3

Tetrachloroethene 99 99 0.0

Ethylbenzene 98 97 1.0

Xylenes 96 96 0.0

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIED BY: Allan Cobb

:s;-



3.

DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFE, FORT WORTH, TEXAS

Project #: 1114—055

HL Project #940802T4
BATCH # 941020
)ATE OF ANALYSES: 10/20/94

,jUALITY CONTROL CHECK (QCC)-% RECOVERY
== =n == == = == = ======= ====== === ===

"ARGET COMPOUNDS BLANK QCC#1 QCC#2
(ug/L) (ug/L) (ug/L)

Vinylchi oride ND 97 95

,i—Dichloroethene ND 98 98

.Jethylene Chloride ND 100 105

trans—i ,2—Dichloroethene 98 93

'-Dichioroethane ND 102 99

1,2—Dichloroethene ND 94 91

Benzene ND 92 88

Chloroform ND 105 96
',l,l—Trichloroethane ND 104 98

Jarbon Tetrachloride ND 101 97

1,2—Dichioroethane ND 110 105
'richioroethene ND 93 89

,,,2—Dichloropropane ND 108 103
Toluene ND 95 91

,1,2—Trichloroethane ND 110 102
'etrachioroethene ND 96 91

thylbenzene ND 94 88

Xylenes MD 93 87

...JLrrogate Recovery % 96 96 90

D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== === == = == == = == == = == === === == = === === = == = == = === = === === === =—=======—— = ==== = ==== = =

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

WALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

10805 Metric Bou!evard • Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



t:: 1'

DHL
A N A L Y T I C A L CEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DYL Project #940802T4
BATCH 1 941020
DATE OF ANALYSES: 10/20/94
% RECOVERY FOR MATRIX SPIRE AND MATRIX SPIKE DUPLICATE
s===== = == == = = = =n======= == = == = ======== == === = === = == ==== ====== = == ========= == === == =

TARGET COMPOUNDS TB101994 TB101994
MS MSD RPD

Vinyl chl oride 98 105 6.9

1,1—Dichioroethene 105 108 2.8

Methylene Chloride 108 110 1.8

trans—i ,2—Dichloroethene 94 96 2.1

1,1—Dichioroethane 106 105 0.9

cis—1,2—Dichloroethene 95 97 2.1

Eenzene 92 91 1.1

Chloroform 109 111 1.8

1,1,1—Trichloroethane 106 96 9.9
Carbon Tetrachloride 102 98 4.0

1,2-Dichioroethane 112 110 1.8
Trichloroethene 93 91 2.2
1,2—Dichloropropane 107 107 0.0
Toluene 92 92 0.0

1,1,2—Trichioroethane 113 103 9.3
Tetrachioroethene 94 93 1.1
Ethylbenzene 92 91 1.1

Xylenes 91 89 2.2
=== == = == = == == = == == = == == = == = == = === ==t = == = t== = == = == = == = === = == === = == = == = = = == = = = == ==

ANALYSES PERFORMED ON-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder
A1

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



3
a

DHL
ANALYTICAL

GEO-MARINE, INC.

Location: CA.RSWELL AEB, FORT WORTH, TEXAS
Project #: 1114—055

—

'HL Project #940802T4
BATCH 1 941021
ATE OF ANALYSES: 10/21/94

'.-(JALITY CONTROL CHECK (QCC)-% RECOVERY
_======= = == == === ===== == ====== ====== = == = === = == = =—_====—_===== === = === == = ==== = == == = ==

ARGET COMPOUNDS BLANK QCC#1 QCC#2
(ug/L) (ug/L) (ug/L)

Vinyl chloride ND 91 98

,1—Dichloroethene ND 92 101

-n-ethylene Chloride ND 100 108
trans—i ,2—Dichl oroethene ND 96 97
,1—Dichloroethane ND 100 108

Js—1,2-Dichloroethene ND 96 96
Benzene ND 96 94
'roform ND 103 115

,1—Trichloroethane ND 99 109
afL'on Tetrachloride ND 98 108
1,2-Dichloroethane ND 106 116
richioroethene ND 97 95

.'..-,2-Dichloropropane ND 102 114
Toluene ND 93 92

,1,2—Trichloroethane MD 106 122
etrachloroethene ND 93 93

Ethylbenzene ND 92 92

"ylenes ND 90 90

urrogate Recovery % 97 92 90

INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=== = = == == = = === = == == === = == = === === = == = == = == = ========t=== ====== == =2= == === == = ==

ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

'TALYSES PERFORMED BY: Scott Schroeder

I)ATA REVIEWED BY: Allan Cobb é2(

10805 Metric Bouevard Austin, TX 78758 • Phone (512) 835-9299 Fax (512) 835-9297



3.

DHL
ANALYTICAL GEO-MARINE,INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project 1: 1114—055

DHL Project #940802T4
BATCH # 941021
DATE OF ANALYSES: 10/21/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS TB102094 TB102094
MS MSD RPD

Vinylchloride 98 95 3.2

1,1—Dichioroethene 9 93 5.2

Methylene Chloride 100 104 3.9
trans—i ,2—Dichloroethene 98 98 0.0

1,1—Dichioroethane 104 106 1.9

cis—1,2—Dichloroetherie 98 97 1.0
Benzene 96 96 0.0
Chloroform 109 108 0.9
1,1,1—Trichloroethane 104 104 0.0
Carbon Tetrachioride 102 106 3.8
1,2—Dichloroethane 103 111 7.5
Trichloroethene 98 98 0.0

1,2—Dichloropropane 106 106 0.0
Toluene 93 93 0.0
1,1,2—Trichioroethane 99 115 15.0
Tetrachloroethene 93 94 1.1
Ethylbenzene 92 94 2.2
Xylenes 90 91 1.1

ANALYSES PERFORMED ON-SITE IN DilL 'S TWRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard • Aushn, TX 78758 Phone (512) 835-9299 • Fax (512 835-9297
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PHL
ANALYTICAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

ilL Project #940802T4
ATCH # 941028
DATE OF ANALYSES: 10/28/94
UALITY CONTROL CHECK (QCC)-% RECOVERY
=======n======s===== ==n===—_====—_========s=================n=================n=

TARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

-.--inyl chloride ND 108 106

1,1—Dichioroethene ND 118 108

?thylene Chloride ND 108 129

rans—1,2-Dichloroethene MD 107 104

1,1—Dichioroethane ND 102 122

'L—1,2—Dichloroethene ND 101 104

ne ND 104 106
rT1'roform ND 107 121

1,1,1—Trichioroethane ND 106 114

rbon Tetrachioride ND 104 114

2—Dichloroethane ND 103 117
Trichioroethene MD 106 104

.2—Dichioropropane ND 107 126
luene ND 104 104

,1,2—Trichloroethane MD 107 124

Tetrachioroethene ND 117 112

hylbenzene ND 108 112

i'ylenes ND 103 106

• rrrogate Recovery % 92 105 104

ND INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
=— fl = = == == = == = = = = == = == = == —_===—_=== ==== = = ====—== = = == = n ==== === == = == = == == = == === ==

) ALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Lizu

LTA REVIEWED BY: Allan Cobb

10805 Metric Boulevard Austin, IX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
A N A LV T CAL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCh' # 941028
DATE OF ANALYSES: 10/28/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

==== == === == === == = == === === === === == = === = === === == === = === ======== === = == === == ==

TARGET COMPOUNDS F5102494 F8102494
KS MSD RPD

Vinylchioride 106 108 1.9

1,1—Dichloroethene 105 113 7.3

Nethylene Chloride 135 118 13.4
trans—I ,2-Dichl oroethene 99 97 2.0

1,1—Dichloroethane 116 116 0.0

cia—I ,2—Dichloroethene 105 102 2.9
Eenzene 106 103 2.9
Chloroform 120 120 0.0

1,1,1—Trichioroethane 114 113 0.9
Carbon Tetrachloride 110 113 2.7

1,2—Dichloroethane 112 118 5.2
Trichioroethene 105 102 2.9

1,2—Dichioropropane 118 125 5.8
Toluene 101 99 2.0

1,1,2—Trichloroethane 120 121 0.8
Tetrachioroethene 112 109 2.7

Ethylbenzene 107 104 2.8

Xylenes 97 97 0.0
=== == = == = == == = == == = == = = = = = = = == = == = === = == = == = = = = == = === ====== = == === == = == == = == = = =

ANALYSES PERFORMED OW-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Luu

DATA REVIEWED BY: Allan Cobb ('T(2L -/

10805 Metric Boulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512) 535-9297
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DHL
A N A LV TIC AL

GEO-MARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1214—055

DHL Project #940802T4
ATCH # 941102

...ATE OF ANALYSES: 11/02/94
QUALITY CONTROL CHECK (QCC)-% RECOVERY

ARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

inyichioride ND 64 66

-r,1—Dichloroetheae ND 95 90

Methylene Chloride ND 98 109

rans-1,2—Dichloroethene 95 92

1-Dichloroethane ND 92 97

cia-I ,2—Dichl oroethene ND 98 95

ND 97 95

coform MD 96 99

7',1—Trichloroethane ND 91 94

Carbon Tetrachioride ND 91 90

,2—Dichloroethane ND 98 97

.jchloroethene ND 98 96

1,2—Dichloropropane 97 105
)luene MD 92 92

,1,2—Trichloroethane MD 99 99
Tetrachioroethene MD 98 95

thylbenzene ND 96 94

,lenes ND 95 92

Surrogate Recovery % 102 86 87

) INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
fl = = = == = == == = == == == = == == = == === == = ==== = ==== = = == ============ = == == = == == = == == = ==

:TALYSES PERFORMED ON-SITE IN DHL'S TWRCC APPROVED MOBILE LABORATORY

ALYSES PERFORMED BY: Dr. Derhsing Luu

,TA REVIED BY: Allan Cobb

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANAL Y TIC AL

GEO-MAPINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DHL Project #940802T4
BATCH # 941102
DATE OF ANALYSES: 11/02/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS FB102794 FBIO2 794

Ms MSD RPD

Vinyl chi oride 65 65 0.0

1,1—Dichloroethene 92 91 1.1

Methylene Chloride 100 112 11.3

traris—1,2—Dichloroethene 92 92 0.0

1,1—Dichloroethane 94 99 5.2

cis—1,2—Dichloroethene 94 95 1.1

Benzene 95 94 1.1

Chloroform 90 99 9.5

1,1,1—Trichioroethane 90 104 14.4

Carbon Tetrachioride 88 92 4.4

1,2—Dichioroethane 91 100 9.4

Trichloroethene 96 102 6.1

1,2—Dichioropropane 98 109 10.6
Toluene 85 83 2.4

1,1,2—Trichloroethane 97 99 2.0
Tetrachloroethene 96 96 0.0

Ethylbenzene 90 88 2.2

Xylenea 84 76 10.0
===== ======== = == ======== ===========
ANALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Dr. Derhsing Luu

DATA REVIEWED BY: Allan Cobb

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297



DHL
ANALYTICAL

GEO-NARINE, INC.

k%.

'WL Project #940802T4
ATCH # 941103

ATE OF ANALYSES: 11/03/94
QUALITY CONTROL CHECK (QCC)—% RECOVERY
===============n==========================n=====================================
ARGET COMPOUNDS BLANK QCC#1 QCC#2

(ug/L) (ug/L) (ug/L)

ND 70 88iny.Z chloride
1 ,1—Dichloroethene
Methylene Chloride
rans—1 ,2—Dichloroethene, I-Dichi oroethane

cis—1 ,2—Dichloroethene

ND 97 92
ND 95 104
ND 98 95
ND 97 104
ND 101 98

'ene ND 101 98

___ roform ND 98 99
7I,1—Trichloroethane ND 95 104
farbon Tetrachioride ND 91 98
,2—Dichloroethane ND 96 105

-rich1oroethene ND 102 101

1,2—Dichioropropane ND 98 109
oluene ND 94 98

,_,1,2—Trichloroethane ND 104 104
Tetrachloroethene ND 101 98

thylbenzene ND 100 99

yienes ND 99 95

Surrogate Recovery % 103 102 108

'-,D INDICATES NOT DETECTED AT LISTED DETECTION LIMITS
== == = == === == == = = == = == == = == === = == = == = === == = ===== = === === == = == === === == = ==== = == = == == =

N'ALYSES PERFORMED ON-SITE IN DHL'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder

PITA REVIEWED BY: Allan Cobb

Location: CARSWELL AFB, FORT WORTH, TEXAS
— Project #: 1114—055

—

10805 Metric Boulevard Austin, TX 78758 • Phone (512) 835-9299 • Fax (512) 835-9297
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DHL
ANALYTICAL

GEO—NARINE, INC.

Location: CARSWELL AFB, FORT WORTH, TEXAS
Project #: 1114—055

DIlL Project #940&02T4
BATCH # 941103
DATE OF ANALYSES: 11/03/94
% RECOVERY FOR MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

TARGET COMPOUNDS TB102694 TB102694
MS MSD RPD

Vinylchioride 76 66 14.1

1,1—Dichioroethene 96 95 1.0

Methylene Chloride 100 101 1.0

trans—i ,2—Dichloroethene 96 95 1.0

l,1—Dichloroethane 98 105 6.9

cis—1,2—Dichloroethene 98 97 1.0

Benzene 99 98 1.0

Chloroform 108 106 1.9

1,1,1—Trichioroethane 105 102 2.9
Carbon Tetrachioride 97 102 5.0

1,2—Dichloroethane 103 106 2.9
Trichioroethene 99 98 1.0

1,2—Dichioroprapane 109 111 1.8

Toluene 98 97 1.0

1,1,2—Trichioroethane 111 109 1.8

Tetrachloroethene 100 99 1.0

Ethyl benzene 96 96 0.0

Xylenes 92 93 1.1
==—===—— = == = = = == = == = = = = === = == = == = == = === = == == == === = =—=====—— = == = == = == = = = = = = =

ANALYSES PERFORMED OW-SITE IN DHL 'S TNRCC APPROVED MOBILE LABORATORY

ANALYSES PERFORMED BY: Scott Schroeder
i /

DATA REVIEWED BY: Allan Cobb

10805 Methc Boulevard Austin, TX 78758 Phone (512) 835-9299 • Fax (512)835-9297



3. Ii

—

APPENDIX E

Soil Logs
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RECORD OF

SUBSURFACE EXPLORATION

Prolect No.: ii'c Well/Boring fi: 61l7 18 OI Dole Drilled: 9— /4' —94"
Proecl: 4'EL/.— F(LELS Depth of Boring: 2'? / Diameter of Boring: 7/"

Depth of Well:,9' Diameter of Screen:
Drilling Co: 6''I Length of Screen: JO-P'1. Diameter of Coslng:
Driller: ,sr,,ø, Length of Casing: 1,2O Slot Size: O./
Drilling Method: 1/cT_-' Logged By: Well Material:

DEPTh - OVA
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ABBREVIATIONS AND SYMBOLS

FiSA—Ilollo.. Sl.,n Aug.r,
- PlC —Roti. Core crA-conrrnoou, rI;9H Aug.r,

1110— Ye.o, Fllgh..oy Dcporlrncnl Con. OC—0,14n9 Cooing
Cl—Y Conlinuous Somol.r HO—Mud 0.,IInq •
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RECORD OF

SUBSURFACE EXPLORATION

Proleci
Prolect:

Drilling

No.: ///—5
Ci?5WeL... FcLE1_$
p4S6 5o Bc13
Cot

Well/Boring //: Gfl1 1842.LS
Depth ot Boring: 02f'
Depth of Well:
Length oF Screen: iO•f-t.

Dote Drilled:
Diameter of Daring: ''
Diameter of Screen:ft
Diameter of Casing:

Driller: /1.5 Length of Casing: / Slot Size: 0.oj
Drilling Method: Logged By: LI_2./ Well Material: Pvc

oErTn
FT SOIL DESCRIPTiON

OVA .

REMARKS
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ABBREVIATIONS AND SYMBOLS
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./ ,

RECORD OF

SUBSURFACE EXPLORATION

Project No.: ///4—OSS Well/Boring fi: fljT /8-C3a Dole DriUed: 9-i.5 —7'1
Project: C4LL. F6L$ Depth

Depth

of
of

Boring: ,25 /
Well:

Diameter of Boring: 75/a "
Diometer of Screen:

Drilling Cc: 6i" Lenglh of Screen: iOfi. Diameter of Casing:
Driller: //$rfl,,o€,,- Length of Casing: ,' Slot Size: O.ôI
Drilling elhod: Logged By: Well tAolcriaI: pv

DEPTh

FEET SOIL DESCFIP11ON
OVA

REMARKS
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AB9FEVIATIONS AND SYMBOLS
SS—0,u.n 5p11 Spoon
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CA—ContInuo1, FlIgul huger 5A-'}lohIoo 51cm Aug.r,
nC—Rod, C.,,, CPA-c.nI!noo Phghl AOgO.
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w,u Co,;r,U



Drilling Co: 6itI
Driller:

Drilling l4eIhod: Logged By:
DEPTH

SOIL DESCRIP11ONFEET

cLA, ied,,
/l I) )i z2vjie

- —.,j

fYi), s --
b-.--i /c-r

RECORD OF

/i3 I1.l7/5,'Boring: 7
Diameter of Screen:,2 '
Diameter of Casing: "
Slot Size: C.ô/
Well 4aleriaI: P vc_

L pc.4/eJ 8'

REMARKS

c,iJe,-c / /5i5.

25.0

rec' I

27.5 —

/ t:l ,..f

Project No: i/i Ozcs
Project: C4fl1'iWeLL- FL6L$,

PN4S 12 5o Ba-is

SUBSURFACE EXPLORATION

Well/Boring fi: 6fl7%18-C'/L9
Depth of Boring: p27, /
Depth of Well: 0.X...2'
Length of Screen: JO7'.
Length of Casing: /'7'

Dote Drilled:
Diameter of
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ABBREVIATIONS AND SYt4BOLS
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3 U: ,
RECORD OF

SUBSURFACE EXPLORATION

Prolect No.: //d' — Well/Boring /1: GiJ i8 Dote Drilled: 9 /4
Project:

Drilling

CAg i'LL... FC..LELSP4S6 - "1
Ca:

Deplh ol Boring: ,29 '
Depth of Well: ,28'q"
Length of Screen: IOu.

Diameter of Boring: 75/s
"

Diometer of Screen:,2
Diameter of CasIng:,2

Driller: //.5 Length of Casing: c2O' Slol Size: a./
Drilling Method: 5M/CT-' Logged By: well Material: pV

DEPTH

FEET
SOIL DESCRIPTiON

OVA
REMARKS
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APPENDIX F
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APPENDIX G1
Drum Disposal Documentation



2. 6
GMI RECORD OF COv1MUNICATION' Copies To: Project Name:/Number:

_ ________________ L5

_ Telephone Call In Person Interview Date: , /,id/q.l Time: /O /'D
Contact Name: -,J Title:LAffihiation:

EwvRo)s1p4— E&jEEg_
Contact Telephone Number:/Extension: ,4FBcp- Cp�4.Et-—-

GME Employee: Title:/Department:
ftHl'/5

TOPICS DISCUSSED

''H-c -1TypE y bOE9 m: 2EGA2E bo
C'. :4iJ 1- ej D 7T 'r

,1N1) 7PH iAR) 'sJ £'E1 /
1) � 77 $ g ,rp9s (757?9Lç) -

As

jF <, OTn5
17 '5 CL.E*/.

iF /flbT9 > o v 2J7LP

ACTION RECOMMENDED OR TAKEN

D ñWTZS. f ' $ôr ' L5 C-a ,i1, 7y
-TE--- em

T1+E t-c' D'I'f,Lii

Signature
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GEOMARIN GEO-MARJNE, INC.
ENGINEERiNG AND ENVIRONMENTAL SERVICES

14 November 1994

Michael J. Botwin
AFBCA/OLH
Building 1215
Carswell Air Force Base, Texas 76127-5000

Dear Mr. Botwin:

Enclosed are the lab analyses for five soil samples. The samples will be characteristic of the six drums
of soil that Geo-Marine has requested permission to dispose at NAS Fort Worth JRB. As you will sec,
Talem, Inc., of Fort Worth analyzed for flalogenated Volatile Organic Compounds by method EPA 8021.
PDP Analytical Services, of Spring, Texas, analyzed for TPH by method EPA 8015 modified for JP-4.
We are anticipating compositing the drums to be analyzed for total metals. If you have any questions,
please call (214)423-5480.

Sincerely,

QL
Tony C. Mills
Geologist

TCM

ref: 1114-055
—

•_1

CORPORATE OFFICE:
550 EAST FIFTEENTH STREET PLANO, TEXAS 75074 (214) 423-5480 FAX (214) 422-2736
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JEM,
INC.

306 Nest Broadway Avenue Mailing Address:
Fort North, Texas 76104 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Metro/654—0443

Attention: Lyle Ninnett Date of Report: 09/30/94— - Reported to: Ceo—Marine
550 E 15th Street Lab ID.: 316 09/14/94 1

Piano, TX 75074

Date Collected: 09/13/94

Identification: Project #1114—055; Soil sample Time Collected: 11:30
#4B—5 Collected by: CST

Results quality Control

Halogenated Volatile Organic Compounds See attached mg/Kg Blank: 0.0
— EPA 8021 09/28/94 Standard Expected: 10.0

Halognatd VOCs using GC—PID & 02:00 Standard Result: 8.89

Hall detectors in series, cap TJB Duplicates: 6.09
col; Tst Meth Eval Solid Nst, 6.14

SW—846, Vol lB. Ed 3, 11/86. Spike%: 61

TALEM, INC.
Distribution of Report:— Ceo—Marine

Per: . R. Cool ge
(for inquiries contact Mona Dillard) President
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T A LjjInc..
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 1 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #4B—5
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: _______________ _________
R. Coolid

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 109

Vinyl Chloride 1.0

1 ,1—Dichloroethane 1.0 rid

trans—l ,2—Dichloroethene 1.0 rid

1,1—Dichloroethene 1.0 nd

cls—1 ,2—Dichloroethene 1.0 nd

1,1 ,1—Trichloroethane 1.0 rid

Benzene 1 .0 nd

Ethylbenzene 1.0 nd
Toluene 1.0 rid

Xylene, Total 3.0 nd

Trichloroethene 1.0 nd

l,l,2—Trichloroethane 1.0 nd

Tetrachioroethene 1 .0 nd

2219/LAB/78
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M, INC.

306 West Broadway Avenue Mailing Address:
Fort Worth, Texas 76104 P.O. Box 3270
817/335—1186 Fort North, Texas 76113
Metrof654—0443

Attention: Lyle Winnett Date of Report: 09/30/94
Reported to: Geo—Marine

550 E 15th Street Lab ID.: 316 09/14/94 3
Piano, TX 75074

Date Collected: 09/13/94

Identification: Project #1114—055; Soil sample Time Collected: 17:15

— #3B—15 Collected by: CST

Results quality Control

Halogenated Volatile Organic Compounds See attached mg/Kg Blank: 0.0

EPA 8021 09/28/94 Standard Expected: 10.0
Halognatd VOCs using GC—PID & 02:00 Standard Result: 8.89

Hall detectors in series, cap TJB Duplicates: 6.09
col; Tst Meth Eval Solid Wst, 6.14

SW—846, Vol IB, Ed 3, 11/86. Spikei: 61

-a

TALEM, INC.

Distribution of Report:
— Geo—Marine

Per: (1JR. Coolie
(for inquiries contact Mona Dillard> President
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Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 3 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #3B—15
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per: ____________________
R. Coo1idg

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—

— Compound Name Limit Obtained Very
(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 68

Vinyl Chloride 1.0 nd

1,l—Dichloroethane 1.0 nd

trans—i ,2—Dichloroethene 1.0 nd

1,1—Dichloroethene 1.0 nd

cis—1 ,2—Dichloroethene 1.0 nd

1,1 ,1—Trichloroethane 1.0 nd

Benzene 1 .0 nd

Ethylbenzene 1.0 nd

Toluene 1.0 nd

Xylene, Total 3.0 nd

Trichioroethene 1.0 nd

1 l ,2—Trichloroethane 1.0 nd

— Tetrachioroethene 1.0 nd

221 9/LAB/80

—



306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186
Me tro1654—0443

550 E 15th Street
Plano, TX 75074

Project #1114—055;
#1B—5

Hall detectors in
— col ; Tst Meth Eval

SW-.846, Vol TB, Ed

Results

02:00
series, cap TJB
Solid Nst,
3, 11/86.

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 09/30/94

Lab ID.: 316 09/14/94 6

Date Collected:
Time Collected:
Collected

Quality Control

09/14/94
09:00

6.14

Distribution of Report:
TALEM, INC.

Ceo—Marine

Per:
(for inquiries contact Mona Dillard) President

M, INC.
I I

'., Attention: Lyle Winnett
-

Reported to: Ceo—Marine

3 6

Soil sample

Volatile Organic Compounds See attached
09/28/94

VOCs using GC—PID &

Identification:

Hal ogenated
EPA 8021

Halognatd

by: CST

mg/Kg Blank:
Standard Expected:

Standard Result:

0.0
10.0
8.89

Duplicates: 6.09

Spike%: 61
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T A L £ H. I n c.

Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 6 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #1B—5
Sample Matrix: soil
Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per ________

nd = None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 67

Vinyl Chloride 1.0 nd

l,l—Dichloroethane 1.0 nd

trans—1,2--Dichloroethene 1.0 nd

1,1—Dichioroethene 1.0 nd

cis—1,2—Dichloroethene 1.0 nd

1,1 ,1—Trichloroethane 1.0 nd

Benzene 1.0 nd—
Ethylbenzene 1.0 nd

Toluene 1.0 nd

Xylene, Total 3.0 nd

Trichloroethene 1.0 nd

1,1,2—Trichioroethane 1.0 nd

Tetrachloroethene 1.0 nd

221 9/LAB/83



Metro/654—0443

:S f

Attention: Lyle Hinnett Date of Report: 09/30/94
Reported to: Geo—Marine

—

550 E 15th Street
Piano, TX 75074

Lab ID. 316 09/14/94 8

—
Identification: Project #1114—055; soil sample

Date Collected:
Time Collected:

Collected by:

09/14/ 94
12:15

CST

pual i ty Control

— EPA 8021 09/28/94
VOCs using GC—PID & 02:00

in series, cap
— col; Tst Meth Eval Solid Wst,

SW—846, Vol IB, Ed 3, 11/86.

Blank: 0.0
Standard Expected:

Standard Result:
Duplicates: 6.09

6.14

Spike%: 61

TALEM, INC.

Per:
President

— M, INC.

306 West Broadway Avenue
Fort Worth, Texas 76104
817/335—1186

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Hal ognatd
Hal 1

Halogenated Volatile Organic Compounds See attached mg/Kg

detector s TJ B

10.0
8.89

—

Distribution of Report:
Geo—Marine

— <for inquiries contact Mona Dillard)
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T A L E M.I n C..

Ilalogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/14/94 8 Date of Analysis: 09/28/94
Customer Description: Project #1114—055; Soil Sample #2B—20
Sample Matrix: soil

Extraction Method: EPA 5030A
Per:

nd = None Detected President

*****************************************************************************
—

SURROGATES & VALUES OBTAINED

Detection Value Reco——
Compound Name Limit Obtained Very

(mg/Kg) (mg/Kg)

QC Surrogate: 2—Bromochlorobenzene(IS) 104

Vinyl Chloride 1.0 fld

1 ,1—Dichloroethane 1.0 nd

trans—i ,2—Dichloroethene 1.0 nd

1 ,1—Dichloroethene 1.0 nd

cJs—1 ,2—Dich]oroethene 1.0 nd

1,1 ,1—Trichloroethane 1.0 nd

Benzene 1 .0 nd

Ethylbenzene 1.0 nd

Toluene 1.0 nd

Xylene, Total 3.0 nd

Trichioroethene 1.0 nd

1,1,2—Trichioroethane 1.0 nd

Tetrachioroethene 1.0 nd

221 9/LAB/85



M, INC.

306 West Broadway Avenue
Fort North, Texas
817/335—i 186
Me tro/654-0443

Attention: Lyle Winnett
-

Reported to: Geo—Marine
1316 14th Street
Piano, TX 75074

76104

3.

Mailing Address:
P.O. Box 3270
Fort Worth, Texas 76113

Date of Report: 09/30/94

Lab ID.: 316 09/15/94

a Identi fi cation: Project #1114—055 Carswell; 5B—15
Date Collected:
Time Collected:
Collected

09/14/ 94

16:50

quality Control

TALEM, INC.

Per:

Spike.: 61

t A

by: CST

See attached mglKg Blank: 0.0
Standard Expected:

Standard Result:
10.0
8.89

Duplicates: 6.09
6.14

Halogenated Volatile Organic Compounds
EPA 8021 09/28/94
Halognatd VOCs using GC—PID & 02:00
HaTJ detectors in series, cap 133

— col; Tst Meth Eval Solid Nst,
SW—846, Vol IB, Ed 3, 11/86.

Distribution of Report:—
Ceo—Marine

'for inquiries contact Mona Dillard> President



— TALç_
Halogenated Volatile Organic Compounds (EPA 8021)

Sample ID: 316 09/15/94 1 Date of Analysis: 09/28194
Customer Description: Project #1114—055; Soil Sample #5B—15
Sample Matrix: soil

Dilution Factor: 1.0
Extraction Method: EPA 5030A

Per ____

nd None Detected President

SURROGATES & VALUES OBTAINED

Detection Value Reco—
Compound Name Limit Obtained Very

(mglKg) (mg/Kg) 10

QC Surrogate: 2—Bromochlorobenzene(IS) 73

Vinyl Chloride 1.0 nd
1 ,l—Dichloroethane 1.0 nd

trans—1,2—Dichloroethene 1.0 nd

1,1—Dichioroethene 1.0 nd

cis—] ,2—Dichloroethene 1.0 nd

1,1 ,1—Trichloroethane 1.0 nd

Benzene 1 .0 nd

Ethylbenzene 1.0 nd

Toluene 1.0 nd

Xylene, Total 3.0 nd

Trichloroethene 1.0 nd

1,1,2—Trichloroethane 1.0 nd

Tetrachloroethene 1 .0 nd

221 9/LAB/86
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DP ANALYTICAL SERVICES

SAMPLE LOG—IN SHEET

LOGGED BY: DEBORAH O'CONNOR DATE OF LOG-IN: 16—Seo-94

:r__:Qr_::r::r::—_n:rrrr::r r::—_ar r —_:r—_r
EDisode *: 2520

CliEnt ID: GEO-ARINE

Project ID: CARSWELL FUEL PHIl

Project 1114—055

PU Nuber

Paae 1 of 1 Air Bill *: FED X * 1193760057

Testna No. Saiple Date Date Date

lab ID Client ID ReQuired Cont. 1atri.x C Sasaled eceived Due Retarks

2520.01 49—5 IPH 9015 1 SOIL 09—13—94 1)9—16—94 (_3.q( 4-Q_

2520.02 30—15 IPH 8015 1 SOIL 09—13—94 09-16-94

2520.03 19—5 TPH 8015 1 SOIL 09—14—94 09—16—94

2520.04 29—20 TPH 8015 1 SOIL 09-14—94 09-16-94
2520.05 29—202 TPH 8015 1 SOIL 09—14—94 09—16—94

2520.06 59—15 IPH 8015 1 SOIL 09—14—94 09-16-94

S

T 'JP(4 AL/

q \ p\ I

000005
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PIP AWALITICIL SERVICES

24900 Pittin Drive, Suite 300: Sarin. Texas 17386; Phone (713)363-2233

LA800A1DRI REPORT

Client: 6EO—ARlHE Client SaiNt 9:43—5 Date Saipled: 09/13/94

Project dane: CARSVELL FUEL PHI! PIP Saiple ID: 2520.00 Date Received: 01/16194

Project (4o.: 1114—955 Report Ho;: 2520001 Date Reported: '39/27/94

SC-HOHHALOGEHATED EXTRACTABLE 006ANICS (DATA SHEET)

Sanle Matrix: SOIL Dilution: 1.0 Method Ref.: 5V846—&015 (MOD)

Mnltiplyinq Factor: 33 Percent Moisture: HA 2 DC File i0o ITPHG926A9

Suple eiqht: 30.0 Date Eotracted: 09/23/94 Analyst: SI

Extract Volune: 0.0 .1 Date Analyzed: 09/26/94

DUANTIIATION RESULTS

CIMPIUND LIMIT (uIkq1 (uq/kq)

Total Petroieu Hydrocarbons — OH Ranee 3333 .40

1

QUALITY ASSURANCE/BUALITI CONTROL

hike Added OC Lulls

Surrogate tug/kg) (Recovery) Recovery

o—Terphenyl 6600 (50—150) 000

Method Blank ID:2520.SBLRI LCS ID: 2520.SLCSI MS 10: 2520.O4MS MDI ID: 2520.O4MSD DII? ID: NA

tJO(JO()9
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PDP ANALYTICAL SERYICES

24900 Pitkin Drive. Suite 300; Sprinq. Tens 77386: Phone (7131363-2233

LABORATORY REPORT

Client: SEQ—MARINE Client Sanele ID:33—15 Date Saspled: 09/13/74

Project Mane: CARSYELL FUEL PHIL PD? Saiple 1*: 2520.02 Date Received: 09/16/94

Project No.: 1114—055 Report No.: 2520J02 Date Reported: 09/27/94

SC—NONHALOGENATED EXTRACTABLE OR6ANICS (DATA SHEEP

—
Saiple Matrir: SOIL Dilution: 1.0 $ethod Ref.: 51846—8015 (MOD)

Nultiplyine Factor: 33 Percent Moisture: NA Z SC File ID: 1T7H0926613

Saiple Veipht: 30.0 Date Eztracted: 09/23/74 Analyst: SO

Eatract Yolune: 1.0 ii Date Analyzed: 09/26174

QUANTITATION RESULTS

COMPOUND LIMIT (uq/kq) (uq/kq)

Total Petrolen. Hydrocarbons — JP—4 Ranqe 8333 ND

S

DUALITY ASSIRANCE/SUALITY CONTROL

Spike Added SC Linits

Svrroaate (no/tM) (Recovery) Z Recovery

o—Terphenyl 6800 (50—ISO) 95

Method Blank ID:2520.SBLII LCS CD: 2520.SLCSI MS ID: 2520.0409 AS) ID: 2520.O4NSD DO? ID: NA

000010
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POP OHALITJCOL SERVICES

-. 24900 Pittin Drive, Suite 3*0; Suring. Texas fl386; Phone 1713)363—2233

LABORATORY REPORT

Client: GED—MARIWE Client Saiple ID:IB—5 Date Saipled: *9/14/94

Project Hate: CARSWELL FUEL PHI! PDP Saiple ID: 2520.03 Date Received: *9/16/94

Project No.: 1114—055 Report Ho.:- 252*J03 Date Reported: *9/27/94

SC-NOHHALO6ENMED EXTRACTABLE !RS4N!CS (DATA SHEET)

—
SanD Matri:: SOIL Dilution: 1.0 Method Ref.: S1846-8015 (MOD)

Multiplying Factor: 33 Percent Moisture: HA t AC File ID: 1TPH0926A14

Saiple Veldt: 30.0 Date Extracted: 09/23/94 Analyst: SI

Extract Value: 1.0 ii Date Aoaly:ed: 09/26/94

— RUANTITATIOM RESULTS

CO$POIJWD LIMIT foe/kg) (ag/kg)

— Total Petrolea. Hydrocarbons — JP—4 Range 8333 MD

QUALITY ASSURANCE/9UALITI COWIROL

-

Spike Added OC Linits

Serrogate (eq/tel (Recovery) 2 Recovery

o—Ferphenyl 00 150—150) 10!

Method Blaek Th:2520.SBLKI LCS 9: 2520.SLCSI MS ID: 2520.*4MS $5) ID: 2520.*4MTh DUP ID: HA

00(1011
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POP ANALYTICAL SERVICES

24900 Pitkio Drive, Suite 300; Soriop, Tens 77386; Phone (713)363—2233

LABORATORT REPORT

Client: SEQ-MARINE Client Saiple 10:29—20 Date Saipled: 09/14/94

Project Hue; CARSIELL FUEL PHIl POP Saiple ID: 2520.04 Date Received: 09/16/94

Project No.: 1114-055 Report Ho.: 2520J04 Date Reported; 09127/94

GC-HONHALISENATEO EXTRACTABLE OROAHICS (DATA SHEET)

Sample Matrix: SOIL Dilution: 1.0 Method Ref.: SV846-90I5 (MOD)

Multiplyinq Factor: 33 Percent Moisture: NA 7 SC File 3D: ITPHD92IAIO

Sample Weight: 30.0 q Date Eotracted: 09/23/94 Analyst: SI

Extract Value: 1.0 .3 Date Analyzed: 09126/94

QUANTITATION RESULTS

COMPOUND LIMIT tug/ks) tug/kg)

— Total Petroleum Hydrocarbons — JP—4 Rum 9333

QUALITY ASSURANCE/DUALITY CONTROL

-

Spike Added DC Liiits

Surrogate Ing/ko) (Recovery) 2 Recovery

o—Terphenyl 6600 (50-150) 88

Method Blank ID:2520.SBLJl ICS IF: 2520.SLCSI NS ID; 2520.04N5 ISP 10: 2520.O4MSD DUP ID: IdA

(100012



Ppp hNALYJJCAL SERVICES

24900 P11km Drive. Suite 30*: Scrinq. Teoas 77386; Phone (7131363—2233

— LABORATORY REPORT

Client: 6E6—ARII4E Client Sanle 9:53—15 kin Sa.Ied: 09/14/94

Project Nate: CARSWELL FUEL PHIl PIP Saiple 10: 2520.06 Date Received: 01/16/94—
Project No.: 1114-055 Report No.: 2520J06 Date Regorted: 09/27/94

SC-NONHALDBEHATED EXTRACTABLE ORGAHICS (DATA SHEET)

Saaple alrix: SOIL Dilution: 1.0 kthod Ref.: 5W846—B015 (O0)

Multiplying Factor: 33 Percent Moisture: NA Z 6C File ID: 11PH0926A16

— Suipie Weight: 30.0 g Date Eotracted: *1123194 Analyst: SI

Extract Value: 1.0 al Dale Analyzed: *9/26/94

QUANTIIATION RESULTS

COflPOUND LIMIT (ag/kg) (us/kg)

Total Petrolee. Hydrocarbons — JP—4 Range 8333 49

QUALITY ASSURANCE/QUALITY CONTROL

Snike Aided OC huts

Surrogate (uq/kq) (Recovery) t Recovery

o—Terphenyl 6600 (50—ISO) 93

Method Blank IB:2520.SBLLI LCS 9: 2520.SLCS1 S ID: 2520.*4fl5 NOD ID: 2520.*4NSD DO? ID: 44

o00014
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GMI RECORD OF COMMTJNICATION

Project Name:INumber:

___ _____ ___ o5-
Date: Time: ô&:S0

' Copies To:

- ,çL

Telephone Call In Person Interview

Contact Name: /y7, Title:IAffiliation:
vRN 1EWTPcL

Contact Telephone Number:fExte,nsiorv(7)q73//'— —
partment:GM!

Employee:1
Title:/De

TOPICS DISCUSSED

ki!r - yii-i o, / L1EA/;, F / -Th f1JJZ
- IT c --iv ThE-i7:.

A(L tA-7VJF ST i.1 rV DE-f 5 "vc- ir Lc txT
OFF- A1) S rviF ,rfl / IVcr k7-

—

—

ACTION RECOMMENDED OR TAKEN

Signature



1—23—94 u54PM FROM I'!DRC LABO/1ORlES TO 41? 3M

Date /s',@! pas

SUNMARY REPORT

CLIENT Geo-Narire, Inc.
PROJECT : 1114-055 Crswe11 GW Survey

JOB NUMBER
REPORT DATE

D94- 11879
23-NOV-19 94

SAMPLE NO. ID MARKS MATRIX DATE SAMPLED

1 CMI 1S-sI SoIl 18•NOV-1994

TOTAL METALS 1

Arsenic mg/Kg 3.1

Barium 273

Cn.%n mg'kg 2.7

11.6Chro,,,iuni III9fK9

Lead mg/Kg 10.6

Mercury mg/Kg < 0.10

Sal.enii.ri mg/Kg c 0.5

TOTAL METALS

rtver fl91K9

1

1.0
,

MISCELLANEOUS ANALYSES
——____________

1

Tot Solids 91.4

PreUminry ropor based upri ircorplcte date.

Post-it Fax Note 7671 /
T0(k oTt',
CoJDepL

From /;7/(c
Co.

Phone # i7—7;!•q73 Phone#

Fax# 37 Fax#



S
Ill

GMI RECORD OF COMMUNICATION

"—' Copies To: Project Narne:/Number:

C-4S€4L CizSttv / / / 4 0 5-:5

1

i,.rPJ )(% '1f Z_2iis_- 1 F '-HZf21 Thi. D-r',A' 4LVt&V
—rf1 rL4 &4i 7L Po , (ID SIL.4S
Pt po 7-0 /Jv'-E_ pE-vy.

ACTION RECOMMENDED OR TAKEN

,,v 12-/20/qcI

Signature

7--
)( Telephone Call In Person Interview Date: /2/jc /4 Time:

Contact Name: Title:/Affiliation:/)ikE Barw/il E-w-r if wE
Contact Telephone Number:fExtension:

(r7) 7I—973 /19
GMI Employe.... Title:/Department:I !Ls

TOPICS DISCUSSED

7iE 5' oF So,L 5ocJ heii-is) -
:i--,v, p,iJ 7 flikii i-t-'rn- wE mi-yE #S
-Th $-7be,L..E -ri-/is ô,L eJ ,.q- -r1i-E
4i2 . /fl TkirtJ &FES 77 7E
O r RV C, z J /gq) oi i,v u''77- 77 cz'tiL
vEE f
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APPENDIX H

Safety, Health, and Emergency Response Plan (SHERP)



t! Ii.I.,

SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN
(SHERP)

PHASES I AND II
GROUNDWATER SAMPLING AND SUBSURFACE SOIL DELINEATION

— OF THE HYDRANT FUELING SYSTEM

AT

CARSWELL AIR FORCE BASE
FORT WORTH, TEXAS

Prepared for:

Department of the Army
Fort Worth District Corps of Engineers

Fort Worth, Texas 76102-0300

Contract # DACA63-93-D-0014
Delivery Order #0055

Prepared by:

S
Geo-Marine, Inc.

550 East 15th Street
Piano, Texas 75074

(214) 423-5480

August 1994
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3.

1.0 FIELD ACTIVITIES

The Phase I and II Groundwater Sampling and Subsurface Soil Delineation field program at
Carswell Air Force Base will include the following elements:

Locate 53 client-determined groundwater sampling and soil delineation locations (Phase
I)

Locate an additional groundwater sampling locations based on the results of Phase
I (Phase II)

Accurately plot all sampling locations on base map (Phases I and II)

Check all sampling sites for surface obstructions, underground utilities and other
structures with assistance of appropriate private utility and government personnel (Phases
I and II)

Drill or core through concrete surface where needed (Phases I and II)

—
Sample groundwater using truck-mounted penetrometer sampler (Phases I and II)

Ship water samples to off-site laboratory for solvent and petroleum analyses (Phase I)

Analyze all groundwater samples on site using EPA methods 8021 and 418.1 in a mobile
laboratory for client-specified compounds (Phase II)

Describe subsurface soil column at all sample stations using electronic (piezocone")
profiles (Phases I and II)

Pressure grout all penetrometer holes to the surface and repair surface to pre-investigation
condition (Phases I and II)

Decontaminate all sampling and subsurface penetrometer equipment between each station
(Phases I and II)

Drum all decontamination liquids, all unused sample, and all groundwater encountered
during penetrometer work (Phases I and II)

Store drums at a client-approved location in preparation for future disposal off-site in an
approved manner (Phases I and II)

Monitor breathing space air with HNu at each sample location to check for elevated
levels of organic vapors; monitor breathing space air continuously during sampling

— operations with oxygenmeter/explosimeter (Phases I and II)

Survey location and elevation of each sample site (Phases I and II)



2.0 RESOURCES

Reference documents used in the development of this Safety, Health, and Emergency Response
Pbn (SHERP) include:

OSHA regulations in 29 CFR 1910 and 29 CFR 1926

U.S. Army Corps of Engineers Safety and Health Requirements Manual EM 385-I-I

Geo-Marine, Inc. Corporate Safety Manual (1992)

NIOSI-! Pocket Guide to Chemical Hazards (1990)

Chemical Hazards of the Workplace by Proctor, Hughes, & Fischnian (1989)

Merck Index: an Encyclopedia of Chemicals, Drugs, and Biologicals (1989)

NIOSH Guidance Manual for Hazardous Waste Sites (1985)
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3.0 KEY PERSONNEL

Geo-Marine, Inc. (GML) and subcontract personnel responsible for the safe completion of this
project include:

GMI Corporate Safety Committee Chair - Mary Alice Garza

GM! Project Manager - Lyle Winnette

GM! Field Supervisor - Louise Delano

GM! Sampler - Tony Mills

GMI Site Safety Officer - Tony Mills

GMI Driller and Helper - Hubert Thompson and Bruce Moring—
(Note that this task may be done by a subcontractor concrete corer.)

GM! Decon Technician - Lambert Lewis
(Note that this task may be done by the penetrometer subcontractor.)

Subcontractor Penetrometer Equipment Supervisor - not available

Subcontractor Penetrometer Equipment Operator - not available

Mobile Laboratory Subcontractor Supervisor - not available

Mobile Laboratory Subcontractor Technician - not available
I-

Subcontractor Survey Crew Members - not available

3.1 Corporate Safety Committee Chair/Project Manager

The GM! Corporate Safety Committee Chair and Project Manager will have the ultimate
responsibility for implementation of all parts of the SI-IERP and to make certain that all applicable
federal, state, and local safety regulations and guidelines are followed. They will have the
responsibility of notifying the designated Contracting Officer's Representative (COR) of any
reportable accident or incident within two days of that accident and for the timely submission of
an accident report on ENG form 3394. They will also have responsibility for the immediate
verbal reporting of any incident (including, but not limited to theft or release) involving
hazardous or toxic materials and for the notification in writing within 24 hours.

3



3.2 Field Supervisor

The Field Supervisor will observe field activities of GMI and subcontractor personnel to insure
that safety and health procedures outlined in this SHERP are followed. The Field Supervisor will
assure that daily calibration of the 1-INu, measuring of background ambient air for organic vapors,
and recording of such data are done in the vicinity of each penetrometer or drilling site.

3.3 Site Safety Officer

The Site Safety Officer will oversee all field procedures to check that S}{ERP guidelines are
followed. The Site Safety Officer has the authority to invoke disciplinary action in the event any
stipulations of the SHERP are willfully ignored and to suspend field activity for safety and/or
health reasons, Specifically, the responsibilities of the Site Safety Officer include:

organizing the field sampling area so that support facilities are in uncontaminated areas
—

introducing the field operations to the local emergency response/accident personnel

overseeing appropriate use and care of personal protective equipment (PPE)

monitoring external physical conditions, especially temperature, wind strength and
direction, and potential for electrical storms

running the initial site safety meeting and additional meetings as needed (Site Safety
Review form attached)

immediately notifying the Project Manager in the event of a reportable accident or any
incident involving the theft or release of hazardous or toxic materials. In the event
neither the Project Manager nor the Corporate Safety Committee Chair is available, he
will have the responsibility for all verbal and written notifications to the CUR of any
emergencies, accidents, injuries, or other such incidents

3.4 Field Sampler

The Field Sampler will make certain that the appropriate PPE is worn and used and that the
samples are collected with decontaminated equipment using procedures which minimize the
potential of exposure via either respiration or eye/skin contact. The Field Sampler will also
monitor organic vapor levels in breathing air space and check for explosive atmosphere whenever
one or both of these tasks are delegated to him. He is also responsible for the safe delivery of
the samples to the analytic laboratory. When the laboratory is off-site (as in Phase I), he is
responsible for the packaging of the samples for shiptrtent.

4
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3.5 Driller arid Helper

The driller and the helper will operate the drillrig in a safe manner and will insure that the
appropriate PPE is worn and used. They will insure that each sampling site is left clean and
undisturbed. In the event a subcontractor concrete corer is used, the same standards will be
followed.

3.6 Decon Technician

The decon technician will assure that all safety precautions are followed and that proper PPE is
used during the cleaning of equipment between each sampling site. He will follow approved
decon procedures and use only approved washing and rinsing materials and equipment.

3.7 Subcontractor Penetrometer Supervisor and Equipment Operator

Subcontractor personnel will operate the sampler in a safe maimer and will insure that the
appropriate PPE is worn and used and that proper decontamination procedures are carried out.
They will insure that each sampling site is left clean and undisturbed.

3.8 Subcontractor Mobile Laboratory Supervisor and Technician
—

Subcontractor personnel will operate the mobile lab equipment in a safe manner and will wear
and use appropriate PPE. They will insure that all required analytic methodology and QA/QC
procedures are used and documented.

3.9 Subcontractor Survey Crew

Subcontractor survey crew will operate all equipment in an industry-approved manner. They will
leave each sample location clean.

3.10 Field Team

Each member of the field team individually has the responsibility to read, understand, and follow
each section of this SHERP. Each team member will attend all site safety meetings called by the
Site Safety Officer and will acknowledge his authority to upgrade PPE or to evacuate the site in
the event of emergency health or safety situations. Each team member who drives a vehicle will
follow all traffic regulations, stay within the speed limit, and always wear a seat belt. Any unsafe
work practices will be reported to the Site Safety Officer immediately.

5



4.0 PERSONAL PROTECTIVE EQUIPMENT

The appropriate level of PPE for this project will be either level C or level D. The determinant
will be the concentration of airborne organic vapors measured in the breathing space air in the
sampling location area. The decision to upgrade to level C from level D will be the responsibility
of the Site Safety Officer. If at any time conditions exceed the protection provided by Level C
PPE, the site will immediately be evacuated following the direction of the Site Safety Officer.

4.1 LeveIDPPE

Level D protection includesiong sleeve shirt and trousers, hard hat, steel-toed boots, and gloves.
When splashing is likely, boots and gloves should be made of rubber and clothes and skin
protected with liquid-resistant coveralls like tyveks. Goggles or safety glasses will be available
at the site for eye protection.

—

4.2 Level C PPE

Level C protection includes all the elements of level D plus the addition of an air purifying
respirator (APR) with the appropriate chemical cartridges, either half or full face. APRs for all
field crew members will be readily available on site at all times; respirators will be promptly used
any time the Site Safety Officer so instructs.

6
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5.0 DOCUMENTS

The GMI Project Manager will maintain safety and health records on file which document
compliance with both Occupational Safety and Health Administation (OSHA) medical surveillance
and OSHA hazardous materials training practices for each team member:

(a) annual occupational health examination including physician certification to wear a
respirator

(b) OSHA-approved 40-hour hazardous material handling course or 8-hour refresher within
the last 12 months,

(c) successful respirator fit-testing performed annually

(d) current training in CPR and First Aid

In addition, at least one member of the GMI team has current certification as an OSI-JA
Supervisor.

Copies of OSHA certifications for the GMI team are attached. Other cited documents are
available for review on request.

7
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GEO-MARINE, INC.
SITE SAFETY PLAN

GENERAL INFORMATION

PROJECT TITLE/NUMBER: Phase I - Groundwater Survey at Carswell Air Force Base/I 14-055

PROJECT MANAGER: Lyle Winnette

PROJECT LOCATION(S): Fort Worth. Texas

PLAN PREPARED BY: Louise Delano DATE: August 1, 1994

PLAN APPROVED BY: Lyle Winnette DATE: August 1. 1994

PLAN REVIEWED BY SITE SAFETY OFFICER: Tony Mills DATE: August 1. 1994

SCOPE/OBJECTIVE OF WORK: Describe subsurface materials and sample groundwater at 53 client-

determined penetrometer sites for analysis for BTEX. TPH. TCE. and other organic compounds. in order

to (1) identify contaminants. (2) determine location of release point(sL and (3) establish boundaries of

plume(s) of affected water. Based on results, recommend locations for an additional 150 sampling points

for client approval.

PROPOSED DATES OF FIELD ACTIVITIES: August 1 - August 26. 1994 (Phase II)

SUMMARY:

Overall Chemical Hazard: low II I moderate {X I serious Il 1 unknown I I

Overall Physical Hazard: low ( I moderate [X I serious ] unknown 1 1

8
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GEO-.MARINE, INC.
SITE SAFETY PLAN

SITE/WASTE CHARACTERISTICS

WASTE TYPE(S):

gas/vapor [ I liquid [XI sludge I I solid [ I

CHARACTERISTICS:

flammable/ [Xi volatile [XJ corrosive [ J acutely F I
ignitable toxic

explosive I I reactive [ I carcinogen [ I radioactive 1 1

other:

PHYSICAL HAZARDS:

overhead [XI confined space [1 below grade [ I trip/fall [XI

puncture [XJ burn [XI cut [XI splash [XI

noise [X] other:______________________________________________________

BRIEF SITE HISTORY/DESCRIPTION, INCLUDING UNUSUAL FEATURES (see Scope of Work
for details):

Elevated levels of netroleum hydrocarbons have been identified in soils and groundwater in the area of

thepjimping statioj pf the flightline hydrant elin system. In addition, a leak in a pipeline was

previously found and repaired, but the immediate area was not remediated. Investigations at Air Force

Plant No. 4 suggest that a TCE plume also extends under the runway.

LOCATIONS OF CHEMICALS/WASTES: extent of plume(s) not yet delineated

ESTIMATED VOLUMES(S) OF CHEMICAL/WASTES: volume(s) of chemicals unknown
Site currently in operation yes [X I no [ I

9
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CEO-MARINE, INC.
SITE SAFETY PLAN

HAZARD EVALUATION

List hazard by task (i.e. drilling, sampling, etc.): number tasks; assign physical and chemical hazard(s)
arid evaluation (s):

PHYSICAL HAZARD!
EVALUATION

none! none

workingpd aircraft/slight
obstruction on runway/slight

damage to aircraft/slight

heavy equipment usage/slight

hit abovegrourid-underground utilities/slight

hit underground fuel lines/slight

near other construction activity/slight

obstruction hazards/slight

NO. TASK CHEMICAL HAZARD!
EVALUATION

I air monitoring fumes/slight

2 "punching" holes fumes/slight

3 collecting sampk splashing/slight none/none

spilling/slight

4 eqjiipment decon splashing/slight steam burn/slight

£&1niys
drum contents sampling

pilling/slinht

splashing/s1iht none/none

splashing/slight

spilling/slight

drum moving/slight

Completed Hazard Evaluation forms attached for each major known contaminant?

yes [Xl floF I

If not, why?

10
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HAZARD CONTROL

Task-associated chemical hazards on the site include fumes and possible splashing by or spillage of
contaminated groundwater or decon water. The possibility of any of these events occurring is considered
very slight.

(1) Splashing and spilling can be prevented or mitigated by watchfulness, care, and the appropriate
use of PPE. The decon area will be lined with sufficiently strong plastic to contain any spilled
decon fluids. A spill control kit will be kept in the penetrometer truunk in case a sample spill
occurs inside the vehicle during sampling.

(2) Fume accumulation is unlikely in the open air, above-ground setting of the sampling locations;
however, the consistent and regular use of an air monitor will detect any above-background levels
of organic vapors so that readily available chemical respirators can be put on and/or the site
evacuated if needed.

Task-associated physical hazards on the site include injury from use of heavy equipment, back injury from
improper lifting or carrying, accidents associated with other construction activity (e.g., tank removal),
accidents associated with aircraft activity on the flightline, damage to either overhead or below ground
utilities, damage to underground hydrant fueling system, impaired hearing, and season-related temperature
stress (either heat or cold). All are considered preventable.

(1) Potential for injury from heavy equipment can be minimized by attentiveness to proper
procedures.

(2) Injury from lifting or carrying can be minimized by sensible practices (including wearing a safety
belt) and the appropriate use of transporting equipment such as a dolly for drums and drill stem.

(3) Interaction with other construction activities can be avoided with coordinated planning. However,
traffic control measures and equipment will be available for use wherever needed or required.

(4) Damage to overhead utilities can be avoided by watchfulness during equipment moving and set
up.

(5) Damage to underground utilities and hydrant fueling system can be minimized by coordination
with utility clearance personnel and strict adherence to cleared locations.

(6) Conflict with aircraft can be avoided by attentiveness to the flightline training and watchfulness
at all times while on active runway or taxiway areas.

(7) The potential for damage to aircraft from dirt, pebbles, bolts, etc. can he minimized by careful
housecleaning practices both before entering and while on the flightline. Any PVC pipe left
extending aboveground overnight will be clearly marked with a brightly colored plastic cone.

(8) Damage to hearing can be minimized by the proper and consistent use of hearing protection.

(9) To minimize the possibility of adverse reaction to either heat stress or excessive cold, the Site
Safety Officer will monitor temperature and heat/chill index. Fluids will he available on site at
all times, and rest breaks will be taken as deemed appropriate by the Site Safety Officer.

ii



.3 6

GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN

SITE CONTROL: site maps are attached

perimeter identified [X I work area(s) identified [X I
(by sample points pending utility clearance)

contaminated area(s) I I dccontamination station(s)
(not yet delineated) (will be located near site)

ANTICIPATED LEVEL OF PROTECTION TO BE USED:
(cross-reference with task numbers from Hazard Evaluation section):

Task No. Anticipated Protection Level*

I level D

2 level D

3 level D

4 level D

5 level D

6 level D

* with capability to go immediately to level C if conditions (as described on the following page) warrant

NOTES:

I.) Anticipated amounts and contamination levels of hazardous materials will not require the specific
designation of site control zones.

2.) All sampling procedures will be performed outdoors in an open air setting on level ground.
Confined space and/or below ground situations will not he encountered.

12
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GEO-MARINE, INC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)

ACTION LEVELS FOR

(I.) UPGRADE TO LEVEL C PPE, INCLUDING USE OF CHEMICAL RESPIRATOR:
(II.) EVACUATION OF WORK ZONE FOR REASSESSMENT OF CONDITIONS:

I: If field team members are operating in level D PPE and organic vapors (measured in the
breathing zone) are 5 ppm or more above local background, they will either upgrade to level C
PPE, including APRs with chemical cartridges, or evacuate the site at the discretion of the Site
Safety Officer.

II. If field team members are operating in either level D or level C PPE and organic vapors
(measured in the breathing zone) exceed 10 ppm above local background, they will immediately
evacuate the site following the procedure dictated by the Site Safety Officer.

Air monitoring to determine background levels and to check for the below listed organic vapor action
levels and explosive limits will be performed at each sample location using an ilNu and an EnMEt
explosimeter. Both machines will be calibrated daily using accepted calibration procedures and checked
frequently during the day. Calibration procedures will be documented in the field logbook.

Samples of the two air monitoring forms are attached; complete monitoring records will be maintained
on site throughout the project.

The HNu does not identify compounds; therefore, it will be assumed that readings above local
background result from contaminant vapors. The numbers used below represent the worst case scenario,
i.e., they are consistent with guidelines for benzene and vinyl chloride, the two most hazardous
substances which might be encountered during this project.

The EnMet Tritector measures oxygen levels, toxic fijmes, and combustible gases (explosimeter). An
alarm sounds if oxygen levels drop below 19.5% toxic vapors exceed 10 ppm Qt combustible gases
exceed 10% LEL methane equivalent. If the alarm sounds, the Site Safety Officer will immediately
assess the situation and order an evauation of the site or other measures, if appropriate.

Level D: 02 >19.5% or <25%
(unknown) organic vapors 0 to 5 ppm
particulates > — mg/m NOT APPLICABLE
other

Level C: 02 >19,5% or <25%
(unknown) organic vapors 5 to 10 ppm
particulates > — mg/rn NOT APPLICABLE
other

13



GEO-MARINE, iNC.
SITE SAFETY PLAN

SITE SAFETY WORK PLAN (cont.)

DECONTAMINATION SOLUTIONS & PROCEDURES;

All cone-penetrometer and samp]iig equipment will be decontaminated between sample locations at a

decon station location approved through Alan Flolo. Air Force Base Conversion Agency. Large

equipment will be steam-cleaned with hot water and non-phosphate. non-volatile cleaner. Hand-sampling

equipment will be decontaminated by hand, using the same cleaner. All equipment will he rinsed

thoroughly. and the samplers will have a distilled water final rinse.

PERSONNEL DECON PROTOCOL:

All dipahle PPE will be decontaminated and disposed of as clean trash". Goggles, outer gloves, and

APRs (if needed) will be cleaned with appropriate cleaners/sanitizers for reuse,

WORK LIMITATIONS (TIME OF DAY, WEATHER, ETC.):

Work limitations include; (1) weekdays 8 AM. to 5P.M. (set by client). (2) electrical storms (requiring

shut-down), and (3) temperature-related stress. To reduce incidence of heat stress induced by

temperature, frequent breaks will be taken and adequate fluids will be available at all times for

consumption, Cold conditions will be mitigated with approprite clothing, hot liquids, and breaks as

needed. The identification of an electrical storm in the area will result in an immediate cessation of

penetrometer truck activities until the storm has passed.

14



SITE SAFETY WORK PLAN (cont.)

DISPOSAL OF INVESTIGATION-DERIVED MATERIALS
(DECON WASTE & GROUNDWATER):

All investigation-derived waste rnaterials, including but not limited to: (I) sampled water not retained

for analyses, (2) groundwater encountered during subsurface activities, and (3) decpn waste water will

be contained on site in Base-designated location in sealed 55-gallon drums, until analytic results indicate

proper mode and location of treatment and/pr disposal.

SAMPLE HANDLING PROCEDURES (INCLUDING PPE):

Samples will be collected, handled, and analyzed by personnel wearing protective coveralls and latex

surgical gloves, with other equipment, such as goggles, used if anpronriate. Sanwles will be handled

with care, kept on ice, and analyses will be conducted in a timely fashion. When samples are to be

transported off-site for analyses (as in Phase I). particular care will be taken in packing and transporting

samples to minimize potential for damage to sample containers and spillage of contents.

—S
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GEO-MARINE, [NC.
SITE SAFETY PLAN

EMERGENCY INFORMATION

LOCAL RESOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE:

Ambulance: 911

Hospital Emergency Room: 882-3333
(map with route to hospital is attached)

Poison Control Center: 1-800-441-0040

Police (local, county, state): 911 (emergency) 335-4222 (non-emergency from Fort Worth phone book)

Fire Department: 911 (emer2ency) 332-2131 (non-emergency from Fort Worth phone book)

Airport: Meacham Airport 624-1127

Regulatory Agency Contact (EPA, TNRCC, etc.): EPA 214-655-6444 TNRCC (district) 214-298-6171

QAIQC Laboratory: 125 Army Corps of Engineers Southwestern Division Laboratory. 4815 Cass St..

Dallas. TX 75235-8011 CONTACT: Steven Brooks at 905-9I30

Client Contact: Deborah Fitzgerald (817) 334-3221

SITE RESOURCES
PHONE NUMBERS/NAMES OF INDIVIDUALS/ADDRESSES AS APPLICABLE:

Site Contact (emergency - 24 hours): 911

Site Contact (non-emergency): (817) 782-5000 (Carswell switchboard)

Site Emergency Contact: Bobby Hernandez (Environmen!ailX8 17) 731-8973 or Secretary (817) 731-8973
Air Force Base Security (817) 782-7038

Water Supply Source: available on site

Local Telephone Number (Base Utilities. etc.)/Location: Alan Flolo/Air Force Base Conversion Agency

(817) 731-8973 ext.18

16



GEO-MARINE INC.
HAZARDOUS COMMUNICATION PROGRAM

—
PROJECT NAME: Phase H - Groundwater Survey (fuels), Carswell Air Force Base, Fort Worth, Texas

PROJECT LOCATION: Carswell Air Force Base, Fort Worth, Texas

PROJECT NUMBER: 1114-055

DATE: August 1, 1994

This written hazardous communication program follows the requirements specified in 29 CFR 1910.1200
(OSNA) and includes the following components:

I. proper labelling of all containers of hazardous chemicals which includes accurate
identification of contents, appropriate hazard warnings, and complete name and address
of manufacturer

H. complete and readily available list of all chemicals present on site

III. readily available material safety data sheets (MSDS) for all chemicals either used or
produced at the site

IV. employee training which includes:

detection methods for hazardous chemicals

monitoring methods for hazardous chemicals

emergency procedures in the event of a release

safe work habits

types of personal protective equipment (PPE) and the appropriate use of PPE

17
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I. Are all containers of hazardous chemicals on site properly labelled?
yes no not applicable/reason

11. Is there a complete list of all hazardous chemicals on site readily available?
yes no not applicable/reason

111. Are there MSDS sheets readily available for all hazardous chemicals used or produced on site?
yes no not applicable/reason

IV. Employee Training:

OSHA 40 Hour Training?
yes no not applicable/reason

Other training? (specify)

What hazardous chemical detection method(s) are used on site?
(Phase II) Mobile 1bwill analyze all samples for halogenated hydrocarbons and for petroleum
hydrocarbons using EPA methods 8021 and 418.1.

What hazardous chemical monitoring method(s) are used on site?
(Phases I and H) HNu and EnMet will both be used to monitor breathing air space at each sample

iQcation tQ ct.Qrgflic_yors, oxygen deficiency. and/or presence of toxic or combustible
gases.

What emergency procedures are in place in the event of a release?

Emergency Phone Numbers:

fire: 911 police: 911 ambulance: 911

Route to nearest hpjtal (map is attached with highlighted route):

Roaring Spring Rd. southeast from base to 1-30. East on 1-30 to Summit exit. South on
Summit to Pennsylvania. East one block to Harris Methodist Hospital at 1301
Pennsylvania Ave.

What level of PPE is used at the site? (include specifics of clothing and equipment):

Level D with hardhats, steel-toes hoots, and latex gloves.
Rubber boots, rain suits, safety goggles, and impervious coveralls will be available.
APR with organic vapor cartridges will he available in case action level exceeded.

Printed name of person completing form: ___________________________Title: ____________

Signature:

18
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ATTACHMENTS

Hazard Evaluation Forms
—

Route Map to Hospital
Site Map

GMI Employee OSHA Certifications
Equipment List

Site Safety Review Form
Air Monitoring Forms



A.

GEO-MARINE INC.

EVALUATIONOF HAZARDOUS MATERIALS (INCLUDING CHEMICALS)

Project Number/Name: Date:

Chemical Name: ___________DOT Name/UN Number: CAS Number: ________

REFERENCES CONSULTED: (circle)

NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other____________________________________________________

CHEMICAL PROPERTIES:

Chemical Formula: Odor Characteristic: ____________Flammable Limits: _____________________

Molecular Weight: Physical State: Solubility (Water): Boiling Point:___________
Vapor Pressure/

Flash Point: Freezing Point: Specific Gravity: Density:

Incompatibilities: LEL: UEL:_________________

BIOLOGICAL PROPERTIES

TLV-TWA: PEL: Odor/Odor Threshold:_______________________

IDLH: Human: Aquatic: Rat/Mouse:____________________

Route(s) of Exposure:_______________________________________________________________________________

Carcinogen: Teratogen: Mutagen:

HANDLING RECOMMENDATIONS (including personal protective clothing, equipment, & measures):

MONITORING RECOMMENDATIONS:

DISPOSAL/WASTE TREATMENT:

HEALTH HAZARD & FIRST AID:

SYMPTOMS: Acute: -

Chronic:



356

GEO-.MARINE INC.

HAZARD EVALUATION OF CHEMICALS

roiect Number/Name: 1114-055/Groundwater Survey (fuels) at Carswell Air Force Base, Fort Worth, Texas

Chemical Name: Benzene DOT Name/UN Number: Benzene/UNI114 CAS Number: 71-43-2

References Consulted: (circle):

NIOSH/OSHA POL-ket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other 29 CFR 1910.1028

Chemical Properties:

Chemical Formula: C6H Odor Characteristic: pleasant, sweet, aromatic LEL: 1.3% UEL: 7.9%

Molecular Weight: 78 Physical State: Liquid Solubility (Water): 0.07% Boiling Point: 176° F

Flash Point: 12°F Freezing Point: 42°F Specific Gravity: 0.879 Vapor Pressure/Density: 75 mm Hg/2.7

Incompatibilities: Strong oxidizers, many fluorides & perchlorates, nitric acid

BiologjçlProyertie:

TLV-TWA: 0.5 ppm PEL: 1 ppm STEL: S ppm Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LD50 orally = 3.8 mI/kg

Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: suspected in humans Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
At 2 ppm above background to 10 ppm, use half mask with OV cartridges; above 10 ppm use full-faceAPR. —

Above 50 ppm use PAPR (powered APR); above 100 ppm use supplied air positive pressure air respirator;
above 1000 ppm use SCBA. Remove or control ignition sources. Keep fire extinguisher available. Keep
containers in a well ventilated area.

Monitoring Recornniendations: HINu, CC/nD, OVA, Drager tube for Benzene IP = 9.24 eV

Disposal/Waste Treatment: Keep area ventilated near spill or leak, and remove ignition sources. Follow EPA,
DOT, State and Local disposal regulations.

Health Hazard & First Aid:
Highly Flammable Liquid. immediately wash with water if ye contact. Use soap and water when skin
contact has occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has
stopped breathing. Get medical attention immediately if swallowed; do not induce vomiting.

Acute: Due to ingestion and inhalation: dizziness, staggering gait, nausea,
headaches, restlessness, convulsions, euphoria, pulmonary edema. —

Chronic: Fatigue, nervousness, red skin, leukemia, bone marrow depression,



GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1114-055/Groundwater Survey (fuels) at Carsweli Air Force Base, Fort Worth, Texas

Chemical Name: Toluene DOT Name/UN Number: Toluene/UN1294 CAS Number: 108-88-3

References Consulted: (circle):

NIOSH/OSHA Pocket Guide Verschucren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other _________________________________

Chemical Properties:

Chemical Formula: CH5CH, Odor Characteristic: pungent, sweet, aromatic Flammable Limits:

Molecular Weight: 92.1 Physical State: Liquid Solubility (Water): 0.05% Boiling Point: 232°F

—
Flash Point: 40°F Freezing Point: -139°F Specific Gravity: 0.87 Vapor Pressure/Density: 20 mm Hg

Incompatibilities: Strong oxidizers LEL: 1.2% UEL: 7.1%

— BiologicaiProperties:

TLV-TWA: 100 ppm PEL: 100 ppm Ceiling: 150 ppm (REL) Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LD50 orally = 7.53 g/kg

Route(s) of Exposure; Inhalation, ingéstión, dermal contact, eye contact.

Carcinogen: Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.

Monitoring Recmrnendatioris:
HNu, GCIFLD, OVA, Drager tube for Toluene
IP: 8.82 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & First Aid:
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move person to fresh air. Use mouth to mouth resuscitation if person has stopped
breathing. Get medical attention Immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Fatigue, weakness, confusion, euphoria, dizziness, headaches, dilated pupils,
insomnia, nervousness

Chronic: Parcsthesia, dermatitis, kidney or liver damage, anemia, bone marrow
depression



GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Pro,ect Number/Name: 1114-055/Groundwater Survey (fuels) at Carswell Air Force Base, Fort Worth, Texas

Chemical Name: Ethylbenzene DOT Name/UN Number: EthylbenzenelUNll75 CAS Number: 100-41-4

References Consulted: (circle):

NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other Firetihter'sJiaardous Materials Reference Book

ChnEal Properties:

Chemical Formula: C2HSC6HS Odor Characteristic: aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): 0.01% Boiling Point: 277°F

Flash Point: 55° - 64°F Freezing Point: -139°F Specific Graviy: 0.87 Vapor Pressure/Density 10 mm @ 79°F

Incompatibilities: Strong oxidizers LEL: 1.0% UEL: 6.7%

Biological Properties:

TLV-TWA: tOO ppm PEL: 100 ppm STEL: 125 ppm Odor/Odor Threshold:

IDLH: Human: 2000 ppm Aquatic: Rat/Mouse: LD5, orally = 5.46 g/kg

Route(s) of Exposure: Inhalation, ingestion, dermal contact, eye contact.

Carcinogen: Teratogen: Mutagen:

Handling Recommendatiom (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.
Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

MonitoingRecornmencJation: IlNu, CC/FED, OVA, Drager tube for Ethylbenzene
IF = 8.76 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Follow EPA, DOT, State and Local disposal regulations.

Health Hazard & Fitst Aid:
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has
occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped breathing. If breathing is
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

pns: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
concentraions, narcotic.

Chronic: Skin contact may cause erythema and skin inflammation.
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1114-055/Groundwater Survey (fuels) at Carswell Air Force Base, Fort Worth, Texas

Chemical Name: Xylene DOT Name/UN Number: XyleneIUNl3O7 CAS Number: 1330-20-7

References Consulted: (circle);

NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGTH

Toxic & Hazardous Safety Manual Other Firefighter's Hazardous Materials Reference Book

— Chemical Properties:

Chemical Formula: C6H4(CH3)2 Odor Characteristic: sweet, aromatic Flammable Limits:

Molecular Weight: 106.2 Physical State: Liquid Solubility (Water): insoluble Boiling Point: 269° - 292°F

—
Flash Point: 63° to 90°F Freezing Point: -54° to 56°F Specific Gravity: 0.87 Vapor Pressure/Density: 9 mm

Incompatibilities: Strong oxidizers, hypochiorite bleaches LEL: 1.1% UEL: 7.0%

— Biological Proneties:

TLV-TWA: 100 ppm PEL: 100 ppm STEL: ISO ppm Odor/Odor Threshold:

TDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LD5, orally = 7.71 mI/kg

Route(s) of Exposure; Inhalation, ingestion, dermal contact, eye contact, skin absorption.

Carcinogen: Teratogen: Mutagen:

— Handling Recommendations (including personal protective clothing, equipment, & measures):
Use APR with chemical cartridges above 1000 ppm (Level C). Above 2000 ppm use SCBA or evacuate site.
Remove or control ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated
area.

Monitoring Recommendations: IlNu, GC/FID, OVA, Drager tube for Xylene IP = 8.44 to 8.56 eV

Disposal/Waste Treatment:
Ventilate spill or leak and remove ignition sources. Incinerate in an absorbed sand. Follow EPA, DOT, State
and Local disposal regulations.

Health Hazard & First Aid;
Flammable Liquid. Immediately wash with water if eye contact. Use soap and water when skin contact has

— occurred. If inhaled, move victim to fresh air. Use CPR if person has stopped breathing. If breathing is
difficult administer oxygen. Get medical attention immediately if swallowed; do not induce vomiting.

Symptoms: Acute: Irritation of skin, eyes, nose, mucous membranes, and in high
—

concentraions, narcotic; nausea, vomiting, loss of conciousness
Chronic: Skin rash, possible liver/kidney damage

—



3., .:ii

GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Number/Name: 1114-055/Groundwater Survey (fuels) at Carswell Air Force Base, Fort Worth, Texas

Chemical Name: Trichloroethene DOT Name/UN Number: UN17IO CAS Number: 79-01-6

References Consulted: (circle):

NIOSH/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other____________________________________________________

Chemical Properties:

Chemical Formula: CHCI=CCI2 Odor Characteristic: chloroform-like LEL: 8% UEL: 10.5%

Molecular Weight: 131.4 Physical State: liquid Solubility (Water): non-soluble Boiling Point: 189°F.
(0.1% @ 77°F.)

Flash Point: 90°F. Freezing Point: -99°F. Specific Gravity: 1.46 Vapor Pressure/Density: 58 mm.

Incompatibilities: strong caustics, chemically active metals, e.g. Na, Be, Li, Mg, Ti, & Ba

Biological Properties

TLV-TWA: 25 ppm (NIOSH) PEL: 50 ppm STEL: 200 ppm Odor/Odor Threshold:

IDLH: Human: 1000 ppm Aquatic: Rat/Mouse: LD50 = 4.92 mI/kg
LC = 8000 ppm

Route(s) of Exposure: inhalation, ingestion, skin/eye contact

Carcinogen: suspected Teratogen: Mutagen:

Handling Recommendations (including personal protective clothing, equipment, & measures):
use goggles and impervious clothing to guard against affects of splashing
use respirators if concentration of organic vapors in breathing space atmosphere exceeds 5 ppm above local
background

Monitoring Recommendations: area air monitoring with OVA, fiNu: IP = 9.45 eV

Disposal/Waste Treatment:
Allow area of spill or leak to ventilate and remove ignition sources. Follow EPA, DOT, State and Local
disposal regulations.

Health Hazard & First Aid: irrigate eyes immediately if splashed; seek immediate medical attention if ingested;
wash skin with sap if splashed; remove to fresh air and administer resuscitation if necessary if overcome with
fumes.

Symptoms: Acute: vertigo, nausea, eye/skin irritation, cardiac arrhythmia
Chronic: target organs include respiratory system, heart, liver, kidneys, skin
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GEO-MARINE INC.

HAZARD EVALUATION OF CHEMICALS

Project Numbe_r/Namc: 1114-055/Groundwater Survey (fuels) at Carswell Air Force Base, Fort Worth, Texas

Chemical Name: Vinyl Chloride DOT Name/UN Number: Vinyl ChloridefUNlO86 CAS Number: 75-01-4

References Consulted: (circle):

NIOS}-I/OSHA Pocket Guide Verschueren Merck Hazardline Chris ACGIH

Toxic & Hazardous Safety Manual Other 29 CFR 1910.1017

— Chemical Properties;

Chemical Formula: CH2=CIICI Odor Characteristic: pleasant at high conc. Flammable Limits:

Molecular Weight: 62.5 Physical State: GaslLiquid Solubility (Water): 0.01% Boiling Point: 7° F

Flash Point: -112°F Freezing Point: -256°F Specific Gravity: 0.9 Vapor Pressure/Density: > 1 atm

Incompatibilities: Copper, oxidizers, aluminum, peroxides, Iron, steel LEL: 3.6% UEL: 33%

Biolonical Properties:

TLV-TWA: 0.5 ppm PEL: I ppm STEL: 5 ppm Odor/Odor Threshold:

IDLH: Human: Carcinogen Aquatic: Rat/Mouse:

Route(s) of Exposure; Inhalation.

Carcinogen: confirmed in humans Teratogen: Mutagen:

Handliua Recommendations (including personal protective clothing, equipment, & measures):
At 2 ppm above background use APR with OV cartridges; above 10 ppm use gas mask APR or full face
powered APR; above 25 ppm use supplied air respirator; above 100 ppm use SCBA. Remove or control
ignition sources. Keep fire extinguisher available. Keep containers in a well ventilated area.

Monitoring Recommendations: IlNu, GC/FLD, OVA, Drager tube for Vinyl Chloride IP = 9.99 eV

Disposal/SVaste Treatment:
Allow ventilation in area of leak and remove ignition sources. Follow EPA, DOT, State and Local disposal
regulations.

Health Hazard & First Aid:
Flammable Gas. If inhaled, give respiratory support. Skin contact can result in frostbite. Get medical
attention immediately. Narcotic in high concentrations.

Symptoms: Acute: Weakness; abdominal pain
Chronic: CI bleeding; heptomegaly; pallor or cyan of extremities
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MayhewEnvironmentalTrainingAssociates
Certificate Number

Accreditation Expires
7ME070293002HM

07102194
Soc. Sec. #530-48-1550

This is to cery that

Hubert S. Thompson Jr.
has successfully completed

8 hours of annual recertification training in

Hazardous Waste Operations & Emergency Response

in accordance with OSHA 29 CFR 1910.120
July2, 1993 inDallas. Texas

Conducted By and passed the associated examination.

86LawnThn4 _____
T. Bradford Mayhew, Presid t
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GEO-MARINE, INC.
SITE SAFETY PLAN
EQUIPMENT LIST

PPE
Level A

Level C

Item No(s). Item No(s).

SCBA respirator (type
spare air tanks cartridge (type
encapsulating suit (type __________ 5-minute escape mask
surgical gloves protective coveralls (type
gloves (type ________________ rain Suit available
outer work gloves butyl apron
neoprene safety boots surgical gloves
steel-toed boots gloves (type
booties outer work gloves
hard hat neoprene safety boots
5-minute escape cooling vest steel-toed boots

booties
hard hat with face shield

Level B Level D

Item No(s). Item No(s).

SCBA respirator available (type
spare air tanks cartridges available (type )
protective coverall (type _________ 5-minute escape mask available
rain suit protective coverall (type
hutyl apron splash apron
surgical gloves rain suit available

gloves (type neoprene safety boots
outer work gloves steel-toed boots

neoprene safety boots booties
steel-toed hoots work gloves
booties surgical gloves
hard hat with face shield hardhat

safety glasses or goggles



OVA (model no. ______________ .

KNu (model no. ______________) .

02 explosimeter with calibration kit .
magnetometer (model no. _____________
pipe locator
Draeger tubes (type
heat stress monitor
noise equipment (type
monitox cyanide
personal sampling pumps
conductivity meter
p1-1 meter
metal detector

RADIATION

FIRSI AID

"

No(s).

No(s).

first aid kit
oxygen administrator
stretcher
portable eye wash -
blood pressure monitor
thermometer

— blanket

II

EQUIPMENT LIST (cont.)

GENERAL INSTRUMENTS No(s).

Geiger counter
ion chamber
alert dosimeter' pocket dosimeter
portable ratemeter
scaler/raterneter (type
micro meter



i
EQUIPMENT LIST (cont.)

VEHICLE No(s).

vehicle (description & license number_
gas(). .

oil ( )
antifreeze ( )
battery water level ( )
windshield washing fluid ( )
tire pressure ( )
tire pressure - spare(s) ( )
other ________________ ( )
vehicle insurance proof ( )
vehicle registration current ( ) .

vehicle inspection current ( )
tool kit
hydraulic jack
spare tire(s)
lug wrench
tow chain
tire extinguisher (date tested/fifled ________________
generator
steam cleaner

__________

No(s.DECON

wash tubs
buckets
scrub brushes
pressurized sprayer
detergent (type _________________
solvent (type ___________________
plastic sheeting
containment darns
tarps and poles
trash bags
trash containers
masking tape
duct tape
paper towels
face mask sanitizer
respirator cleaners
goggle cleaners
chairs
step ladder
distilled water



EQUIPMENT LIST (cont.)

SAMPLING AND SHORT-TERM SAMPLE STORAGE No(s).

clear glass bottles
8oz
16 oz
32 oz

— 64 oz
amber glass bottles (1 liter)
VOA vials
acid for preservation (type: ___________________________
funnel
string
hand bailer
1.66 inch
2inch
4inch
bottle labels
water proof pen
chain-of-custody forms
sample description forms
custody seals
QA/QC seals
baggies
spoons
knives
measuring tape

— filter paper
coolers
ice

personal pump sampling supplies
thieving rods with bulbs

SAMPLE SHIPMENT No(s).

heavy duty plastic coolers with labels
paint cans with lids, 7 clips each
shipping labels
DOT labels
labels UP

FRAGILE
HAZARDOUS
other ______________________

strapping tape

clear packing tape

express shipping forms

vermiculite

'huhble wrap

iv



EQUIPMENT LIST (cont.)

MISCELLANEOUS No(s).

surveyor's tape
100-foot metal tape
flagging
stakes
surveying flags
surveying meter stick
compass (type _______
measuring ("wonder") wheel
300 foot nylon rope
nylon string
camera
film
banner tape
binoculars
megaphone
walkie-talkies
chaining pin and ring
bailing pump
55-gallon storage drums
drum dolly
bung wrench
wheel barrow
pick
shovel
soil auger
weather radio



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Survey. Cprswell AFB (fuLs)_ PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base, Fort Worth, Texas
Date: _________________ Time: ______________ Location of review: ______________________________________________

GMI Representative(s): ___________________________________________

Client Representative(s):

Meeting Conducted by: ___________________________________

Meeting Objective(s): _____________________________________________

Chemicals Anticipated: BTEX and TCE (and derivatives

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:

Physical Hazards ___________
Chemical Hazards ___________
Radiation Hazards __________
Personal Protective Clothing/Equipment

Emergency Procedures __________

Specific Individual Responsibilities
Decontamination Procedures _________

Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital laiown by ALL team members?
Site safety plan on site and readily available to ALL team members?

Copy(ies) of appropriate licensing/certification available?

Signatures of those present:
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GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TPH (especially benzene, toluene, ethyl-benzene, & xylenes)
TCE (trichioroethylene) & break-down products

Type of Sample (area, personal): area

Equipment Make & Model: ilNu Systems, Inc. model P1-10 1

DATE TIME INSTRUMENT READING SAMPLER INITIALS



GEO-MARINE, INC.

AIR MONITORING FORMS (daily calibration unless noted)

Contaminant(s) of Interest: TPFI (especially benzene, toluene, ethyl-benzene, & xylenes)
TCE (trichioroethylene) & break-down products

Type of Sample (area, personal): area

Equipment Make & Model: ENMET Corp. model CGS-8O

DATE TIME INSTRUMENT READINGS SAMPLER INITIALS

Oxygen Toxic Combustible
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1.0 FIELD ACTIVITIES

The Phase I and II Groundwater Sampling and Subsurface Soil Delineation field program at
Carswell Air Force Base will include the following elements:

Drill five boreholes from ground surface to bedrock using a truck mounted drill rig

Visually describe soil column and monitor with an I-INu

Collect one soil sample from the horizon with the highest Hnu reading for analysis

Collect water sample or (if water is not available) a second soil sample

Ship all samples off-site for analyses using EPA-approved methods 8021, 418.1, and
8015

—
Pressure grout bore holes to the surface and repair surface to pre-investigation condition

Decontaminate all sampling and subsurface penetrometer equipment between each station

Drum all decontamination liquids, all unused sample, and all groundwater

Sample drums for analysis pending proper disposal; store drums at a client-approved
location

Monitor breathing space air with HNu at each sample location to check for elevated
levels of organic vapors
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GEO-MARINE, INC.
SITE SAFETY PLAN

SITE/WASTE CHARACTERISTICS

WASTE TYPE(S):

gas/vapor [ J liquid [X] sludge [ ] solid

CHARACTERISTICS:

flammable/ [XI volatile [XI corrosive F I acutely [ I
ignitable toxic

explosive [ I reactive [ I carcinogen [ ] radioactive [ 1

other:

PHYSICAL HAZARDS:

overhead [Xl confined space II I below grade [ I trip/fall [Xl

puncture [Xl burn [XI cut [XI splash [XI

noise [Xj other:_____________________________________________________

BRIEF SITE HISTORY/DESCRIPTION, INCLUDING UNUSUAL FEATURES (see Scope of Work
for details):

Elevated leveLs of..p.oleum hydrocarbons have been identified in soils and groundwater in the area Of

the pumping stations of the flightline hydrant fueling systern, In addition, a leak in a pipeline was

pxeviously found andrepaired. hut the in mediate area was not remediated. Investigations at Air Force

Plant No. 4 suggest that a TCE plume also extends under the runway.

LOCATIONS OF CHEMICALS/WASTES: Aent of plume(s) not yet delineated

ESTIMATED VOLUMES(S) OF CHEMICAL/WASTES: volume(s) of chemicals unknown
Site currently in operation yes [X I no [ I
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GEO-MARIN1, INC.
SITE SAFETY PLAN

HAZARD EVALUATION

List hazard by task (i.e. drilling, sampling, etc.); number tasks; assign physical and chemical hazard(s)
and evaluation (s):

NO. TASK CHEMICAL HAZARD! PHYSICAL HAZARD!
EVALUATION EVALUATION

I air monitoring fumes/slight none/none

2 drilling holes fumes/slight working around aircraft/slight

obstruction on runway/slight

damage to aircraft/slight

heavy equipment usage/slight

hit aboveground-undergronnd utilities/slight

hit underground fuel lines/slight

obstruction hazards/slight

3 collecting samples splashing/slight

spilling/slight

none/none

4 euuipment decon splashing/slight

spilling/slight

steantburn/slight

5
-

drum contents sampling splashing/slight

spilling/sliht

drum moving/slight

Completed Hazard Evaluation forms attached for each major known contaminant?

yes [Xl no[ I
If not, why?



:J *

HAZARD CONTROL

Task-associated chemical hazards on the site include fumes and possible splashing by or spillage of
contaminated groundwater or decon water. The possibility of any of these events occurring is considered
very slight.

(I) Splashing and spilling can be prevented or mitigated by watchfulness, care, and the appropriate
use of PPE. The decon area will be lined with sufficiently strong plastic to Contain any spilled
decon fluids.

(2) Fume accumulation is unlikely in the open air, above-ground setting of the sampling locations;
however, the consistent and regular use of an air monitor will detect any above-background levels
of organic vapors so that readily available chemical respirators can be put on and/or the site
evacuated if needed.

Task-associated physical hazards on the site include injury from use of heavy equipment, back injury from
improper lifting or carrying, accidents associated with other construction activity (e.g., tank removal),
accidents associated with aircraft activity on the flightline, damage to either overhead or below ground
utilities, damage to underground hydrant fueling system, impaired hearing, and season-related temperature
stress (either heat or cold). All are considered preventable.

(I) Potential for injury from heavy equipment can be minimized by attentiveness to proper
procedures.

(2) Injury from lifting or carrying can be minimized by sensible practices (including wearing a safety
belt) and the appropriate use of transporting equipment such as a dolly for drums and drill stem.

(3) Interaction with other construction activities can he avoided with coordinated planning. However,
traffic control measures and equipment will be available for use wherever needed or required.

(4) Damage to overhead utilities can be avoided by watchfulness during equipment moving arid set
up.

(5) Damage to underground utilities and hydrant fueling system can he minimized hy coordination
with utility clearance personnel and strict adherence to cleared locations.

(6) Conflict with aircraft can be avoided by attentiveness to the flightline training and watchfulness
at all times while on active runway or taxiway areas.

(7) The potential for damage to aircraft from dirt, pebbles, bolts, etc. can be minimized by careful
housecleaning practices both before entering and while On the fiightline. Any PVC pipe left
extending ahoveground overnight will he clearly marked with a brightly colored plastic cone.

(8) Damage to hearing can he minimized by the proper and consistent use of hearing protection.

(9) To minimize the possibility of adverse reaction to either heat stress or excessive cold, the Site
Safety Officer will monitor temperature and heat/chill index. Fluids will be available on site at
all times, and rest breaks will he taken as deemed appropriate by the Site Safety Officer.
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GEO-MARLNE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME Phase I - Groundwater Survey, Carswell AFB (fuels) PROJECT NUMBER: I 114-055
Site Location: Carswell Air Force Base, Fort Worth. Texas

—
Date: "9 q(( Time: __________ Location of review: _______________________________

— GM! Representative(s): _-tvii/svi j

Client Representative(s): Dwft11VE.

Meeting Conducted by: i?" P"' k.

— Meeting Objective(s): IiVT12
A.vO £,wLcM.

S'?V 4ckpf

Chemicals Anticipated: BTEX and TCE (and derivatives')
Other Hazardous Substance(s) and/or Condition(s) Anticipated: 1.-i —-,io..

' TOPICS DISCUSSED:.
Physical Hazards ___________
Chemical Hazards ___________

— Radiation Hazards
V /

Personal Protective Cothing/E,uipment

Emergency Procedures v— Specific Individual Responsibilities___________
Decontamination Procedures __________

Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL ream members?
Site safety plan on site and readily available to ALL team BThers?

— Copy(ies) of appropriate licensing/certification available?

Sigi tures of those p ent:

1-
—

'V
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GEO-MARINE INC

5 0

hAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Survey. Carswell AFB (fuels) PROJECT NUr'1BER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth. Texas

Date: _________

GMI Representative(s):

Time: _____________ Location of review:

CJiL
Client Representative(s): No.iE.

Meeting Conducted by: ir1jt, (h.f(5

Chemicals Anticipated: BTEX and TCE (and derivatlycs)
Other Hazardous Substance(s) and/or Condition(s)
fO6i

S

TOPICS DISCUSSED: J

Physical Hazards ________
Chemical Hazards ____________

Radiation Hazards _______
Personal Protective C1othing4ipment
Emergency Procedures

Specific Individual Responsibilities
Decontamination Procedures

Special Site Considerations

Checidist
Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members?
Site safety plan on site and readily available to ALL team n,j.efithers?

Copy(ies) of appropriate licensing/certification available?

Meeting Objective(s):

Anticipated: . _____ i 7 S7 ,

__7
V7

/7/



GEO-MARINE INC.

ci 5 I

HAZARDOUS & TOXIC MATERIALS PLAN

Site Location: Carswell Air Force Base

Date: __________ _________

GMI Representative(s): 1.v C. iiisfjc

CI lent Representative(s): ,'J4

SITE SAFETY REVIEW

Meeting Conducted by: 1W
Meeting Objective(s):

J/4PiSNS.
5/7

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

Physical Hazards
Chemical Hazards
Radiation Hazards

//
V

PROJECT NAME: Phase I - Groundwater Survey. Carswell AFB (fuels)
Fort Worth. Texas

Time: O OO Location of review:

PROJECT NUMBER: 1114-055

/kE- ,N

TOPICS DISCUSSED:

Personal Protective Clothingiipment
Emergency Procedures __________

Specific Individual ResponsibiIitie.
Decontamination Procedures V
Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members? -

Site safety plan on site and readily available to ALL team members?

Copy(ies) of appropriate licensing/certification available?

—

—



GEO-MA]UNE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Survey. Carswell AFB (fuels) PROJECT NIJMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth. Texas

Date: ______________ Time: Location of review:

GM! Representative(s): C

Client Representative(s): b'd7VL____________________________________

Meeting Conducted by: iy
Meeting Objective(s): 41

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:
Physical Hazards V
Chemical Flazards __________
Radiation Hazards _________
Personal Protective Clothing/Equipment

Emergency Procedures __________

Specific Individual Responsibilities
Decontamination Procedures

Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members')

Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team mebefs?

Copy(ies) of appropriate licensing/certification available? .i

Iureofth:e

resent
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GEO-MARINE [NC.

HAZARI)OUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase I - (iroundwater Survey. Carswell AFB (fuels) PROJECT NUMBER: 11 14-O5
Site Location: Carswell Air Force Base. Fort Worth. Texas

Date: 5tL1L' Time: !IED Location of review: #Pgr'v [F

GMI Representative(s): /trfc/ CJ2i/c
Client Representative(s):

Meeting Conducted by: 75vyC (/'(S
Meeting Objective(s): Th-i..- I1fF'7, ,'-T7"f

Chemicals Anticipated: BTEX and TCE (and derivatives)
Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:1
Physical Hazards _________
Chemical Hazards _______
Radiation Hazards ________
Personal Protective Clothing/Eiipment
Emergency Procedures 7
Specific Individual Responsibilities -
Decontamination Procedures _________

Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members?/ii
Site safety plan on site and readily available to ALL team m3rs?

Copy(ies) of appropriate licensing/certification available? —



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - GroundwaterSurvey, Caiswell B (fuels) PROJECT NUMBER: 1114-055

Site Location: Carswell Air Force Base. Fort Worth. Texas -

Date: — o—q4 Time: ____________ Location of review:

GM! Representative(s): 1y (i(1 c

Client Representative(s):

Meeting Conducted by: i"J( t1(Ls

L&1W e#rfr,

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS D1SCUSSED:.
Physical Hazards _________
Chemical Hazards V
Radiation Hazards _________
Personal Protective C1othing/Eipment
Emergency Procedures

Specific Individual Responsibilities ,'
Decontamination Procedures __________

Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL Learn members?

Site safety plait on site and readily available to ALL team my4rs?

Copy(ies) of appropriate licensing/certification available?

/
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GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Qroundwpter Survey. Carswell AFB (fuels) PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth, Texas
Date: —? Time: O3 Location of review: 1'rzcw /79

GM! Representative(s):

Client Representative(s): ',4 -

Meeting Conducted by: '7-y i1t(Ls

Meeting Objective(s): Si'ry cZiJc/�LAiac 4ç -7-C) '9-PCO,-' -4..
—

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) andlor Condition(s) Anticipated:

TOPICS DISCUSSED: /
Physical Hazards 7
Chemical Hazards _______

—
Radiation Hazards ______
Personal Protective ClothinEiuipment
Emergency Procedures __________

Specific Individual Responsibilities
Decontamination Procedures

— Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members7
Site safety plan on site and readily available to ALL team n7bers? —

— Copy(ies) of appropriate licensing/certification available?

Signa res of those present:

77
__



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I Qr9ujç4watcE Su vey. Carswell AFB (fuels) PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth. Texas
Date: _____________ Time: 2 7 /0 Location of review: J).L..Y\. A-,&

GMI Representative(s): -r t (

Client Representative(s).

Meeting Conducted by:
'T7r..rI.f

c_

Meeting Objective(s): L)Lsc p&c'c' -

F7 -

Chemicals Anticipated: BTEX and TCE (and derivatives)
Other Hazardous Substance(s) andior Condition(s) Anticipated: L' 7)'fi-'V& —

TOPICS DISCUSSED: /
Physical Hazards _______
Chemical Hazards _______
Radiation Hazards _______
Personal Protective Clothing! quipment
Emergency Procedures _________

Specific Individual ResponsibiIitie
Decontamination Procedures / /
Special Site Considerations __________

Checklist

Emergency information reviewed by ALL team members? 77
Route to nearest hospital known by ALL team members? — /Site safety plan Oil site and readily available to ALL team minbers? —

Copy(ies) of appropriate licensing/certification available? Xi
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GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Ph I - Groundwater Survev Carswell AFB (fuels) PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth. Texas
Date: __________ Time: 07 63 Location of review:

GM! Representative(s):
!Di.1'..y

C - (kI1,
Client Representative(s):

Meeting Conducted by: C ft(( s
Meeting Objective(s): (2WIiii/ fS7tVR-

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED:

Physical Hazards _______
Chemical Hazards _______

—
Radiation Hazards /
Personal Protective Clothing/Eqyipment

Emergency Procedures _________

Specific Individual Responsibilities
Decontamination Procedures _________

— Special Site Considerations ________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team

Copy(ies) of appropriate licensing/certification available? —

Signatures of those present:
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GEO-MARINE INC.

HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY RE',qEw

PROJECT NAME: Phase I - Groundwater Survey. Carswcll AFB (fue1s PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Worth. Texas
Date: ?1O I Time: 35 Locationof review: ____________________________

GM! Representative(s):
ivy

Pi i

Client Representative(s):

Meeting Conducted by: V1E 11 s

Meeting Objective(s):

Chemicals Anticipated: BTEX and TCE (and derivatives)

Other Hazardous Substance(s) and/or Condition(s) Anticipated:

TOPICS DISCUSSED: //
Physical Hazards __________
Chemical Hazards _______
Radiation Hazards /
Personal Protective CIothing/4uipment
Emergency Procedures V /
Specific Individual Responsibili9,i
Decontamination Procedures

Special Site Considerations _________

Checklist
Emergency information reviewed by ALL team members? —
Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team pi6rs?

Copy(ies) of appropriate licensing/certification available? —

Signatures of those prsent:

Th_
'Afr
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GEO-MARINE INC.

HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase I- Groundwater Survey. Carswell AFB (fue1s' PROJECT NUMBER: 1114-055
Site Locati n C II Air Force Base, Fort Worth. Texas
Date: __________ Time; (Q Location of review: D-t.w :t\A?.

GM! Representative(s): i7 vii '
Client Representative(s): Af

Meeting Conducted by_________________________

Meeting Objective(s): ___________________________

Chemicals Anticipated: BTEX and TCE (and derivatives)
Other Hazardous Substance(s) andior Condition(s) Anticipated:

TOPICS D[SCUSSEDy"
Physical Hazards _________
Chemical Hazards V'

— Radiation Hazards /
Personal Protective Clothing/1E'quipment
Emergency Procedures '

1/
Specific Individual Responsibilities,__
Decontamination Procedures

Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members?
Site safety plan on site and readily available to ALL

team7mbers? —
Copy(ies) of appropriate licensing/certification available?—

Signatures of those present:

-:ç.
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GEO-MARINE INC.

HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW
J

PROJECT NAME: Phase I - Groundwater Survev Carswell AFB (fuels) PROJECT NUMBER: 1114-055
Site Location. Carswell Air Force Base. Fort Worth. Teaas

Date: Ji/'i'-f Time: O/3S Location of review: 124
GM!

Representative(s): 7AJ1f
C -

Client Representative(s): ______________________________

Meeting Conducted by: T ( /4LJf7c

Meeting Objective(s): aI-I 1rø?J'/ mq5nilC,

Chemicals Anticipated:
Other Hazardous Substance

TOPICS DISCUSSED:

Physical Hazards _________
Chemical Hazards _______
Radiation Hazards ______
Personal Protective C1othing/uipment
Emergency Procedures 'I
Specific Individual Responsibilities
Decontamination Procedures

Special Site Considerations _______

Checklist

Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members?
Site safety plan on site and readily available to ALL team némbers?

Copy(ies) of appropriate licensing/certification available? j_

Signatures of those present:qrL/t4i
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GEO-MARINE INC.

HAZARDOUS & TOXIC MATERIALS PLAN
SiTE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Suxvcv. Carswell APB (fuels PROJECT NUMBER: 1114055
Site Location. Carswell Air Force Base. Fort Worth. Texas
Date: 7i2./'? (J — Time: ) Location of review: .2 Z_

GMI Representative(s): 'T'y C. /il(S
Client Representative(s):

Meeting Conducted by ( 1,11_S

Meeting Objective(s): _____________________________________________

Chemicals Anticipated: BTEX and TCE (and derivatives)
Other Hazardous Substance(s) and/or Condition(s) Anticipated: kjnA —fr
TOPICS DISCUSSED: /
Physical Hazards _________
Chemical liazartis /

—' Radiation Hazards /
Personal Protective Clothing/Equipment
Emergency Procedures V

— Specific Individual Responsibilities14__
Decontamination Procedures ____
Special Site Considerations ________

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members?
Site safety plan on site and readily available to ALL team meprs?

Copy(ies) of appropriate licensing/certification available? —

Signatures of those present:

— JJL 2'-
- JrA4J1
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GEO-MARINE 1N.

HAZARDOUS & TOXIC MATERIALS PLM
SITE SAFETY REVIEW

a

PROJECT NAME: Phase I- G nJwater Survey. Carswell AFB (fuels PROJECT NUMBER: 1114-055
Site LoCauOrn (ar5WeIl Air Force Base. Fort Worth. Texas
Date: (IiSiq Time: 13O Location of review: j)::i ,-A
GMI Representative(s): ('1. JI
Client Representative(s):

Meeting Conducted by: i,rTL.f C. !'1 (Is

Meeting Objective(s): Pz- c-f1i-i

Chemicals Anticipated: BTEX and TCE (and derivatives)
Other Hazardous Substance(s) and/or Condition(s) Anticipated: i&' 47Jv

17A1'\i!

TOPICS DISCUSSED: /
Physical Hazards " /
Chemical Hazards _______
Radiation Hazards /
Personal Protective C1othi,gIEquiprnent
Emergency Procedures 7
Specific Individual Responsibilities,.
Decontamination Procedures Vy
Special Site Considerations_______

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL ream members? —
Site safety plan on site and readily available to ALL team meJ? —
Copy(ies) of appropriate licensing/certification available? —

Signatures of those present:
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GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Gromdwater Survey. Carswell AFB (fuels') PROJECT NUMBER: 1114-055
Site Location: Carswell Air Forve Base. Fort Worth. Texas
Date: /i41c/ Time: C) 4!3 Location of review: — -

OMI Representative(s): ( fh, 1J-..

Client Representative(s): A/A

Meeting Conducted by: (1

Meeting Objective(s): &-VILw' �-c11J / £s� 4cg.
T)c f

Chemicals Anticipated: BTEX and TCE (and derivatives')

Other Hazardous Substance(s) and/or Condition(s) Anticipated: _c c/tLI,iVS.
TOPICS DISCUSSED: 7
Physical Hazards _______
Chemical Hazards _______
Radiation Hazards ______
Personal Protective ClothinglEqujpment
Emergency Procedures V
Specific Individual Responsibilities_________
Decontamination Procedures //—
Special Site Considerations ________

— Checklist v
Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team m)Pers?

Copy(ies) of appropriate licensing/certification available? —

Signa
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GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVLEW

PROJECT NAME: Pse I Groundwater Survey. Carswdll AFBJfueLs) PROJECT NUMBER: 1114-055
Site Location: Carswcll Air Force Base. Fort Worth. Texas
Daze: /IIp I

Time: tJ. Location of review: FLi6uiti.irE

GM! Representative(s): 7rLf (..fh1/(

Client Representative(s): AI.#q

MeetingConductedby: 7Wy C. k 1k

Meetng Objective(s): T4 6 &ffr y7iVt , -'-' Pipc

Chemicals Anticipated: BTEX aix! TCE (and derivatives)
Other Hazardous Substance(s) and/or Condition(s) Anticipated: T1i I& ffiRcr2r As) —

TOPICS DISCUSSED,
Physical Hazards 7
Chemical Hazards _______
Radiation Hazards ________
Personal Protective Clothin)&PIiPment -

Emergency Procedures _________

Specific Individual Responsibilities ,-.
Decontamination Procedures _______
Special Site Considerations_______

Checklist

Emergency information reviewed by ALL team members?

Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team mèrs? —

Copy(ies) of appropriate licensing/certification available? —

Signatures of those present:
.
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GEO-MARINE iNC.
HAZARDOUS & TOXIC MATERiALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Gmundwater Survey. Carswefl AFB (fuels) PROJECT NUMBER: 1114-055
Site Location: Carswell Air Force Base. Fort Wor& Texas

Date: ¶/,/cL( Time: ) 7D 0 Location of review: FL4cjrr/C_

GM! Representative(s):

— Client Representative(s): ilF
Meeting Conducted by: 1"..i ( /(%
Meeting Objective(s):

—

TOPICS DISCUSSED:

Physical Hazards _________
.-,—' Chemical Hazards ____________

Radiation Hazards ______
Personal Protective ClothinglEquipnient

— Emergency Procedures V
Specific Individual Responsibilities
Decontamination Procedures ______

— Special Site Considerations ______

Checklist

Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members? .
Site safety plan on site and readily available to ALL team m9pbers?.

Copy(ies) of appropriate licensing/certification available? .

—

Chemicals Anticipated: BTEX and TCE
Other Hazardous Substance(s) and/or

d3.'

(and derivatives)

Condition(s) Anticipated: #JOIS2 , r ,



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase! - Groundwater Survey. Carswell AFB (fucls) PROJECT NUMBER: I I 14-055
Site Location: Carswell Air Force Base. Fort Worth. Texas

Date: Time: 7 - ' Location of review: f46j-,,.iL-

GM! Representative(s): -

Client Representative(s):

oy_CjL

Meeting Conducted by: -

Meeting Objective(s): —

C

f Er,e-1--c

Chemicals Anticipated: BTEX and TCE (and derivatives
Other Hazardous Substance(s) andlor Condition(s) Anticipated: 14f,-T Jt5 P1Ct4P

/TOPICS DISCUSSED:

Physical Hazards __________
Chemical Hazards /
Radiation Hazards _______ /
Personal Protective Clothing/E9ffpment /
Emergency Procedures V

Specific Individual Responsibilities _________
Decontamination Procedures
Special Site Considerations I

Checklist
Emergency information reviewed by ALL team members?
Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team me,pthers? —

Copy(ies) of appropriate licensing/certification available?

Swnatures of those present:

1—
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(WO-MARINE JNC.
HAZARDOUS & TOXIC MATERIALS TEAM

- SiTE SATY REVIEW

PROJECT NAME: (44L PROJECT NUMBER: I/RI- '5
Site Location: C4/st 4,'L3 ___
Date: _______Time: IC ' Location of review: '4

GM! Repxsentative(s): i2Liq,ii2 ' / .3,. 77L-Z)"7. /t'l7,7
Client Representative(s): ___________

Meeting Conducted by:

Meeting Objective(s): __________________________________________________
— Pt_L!J7 1-4b-i .� _________________

Chemicals Anticipated: TC6 e-P1 77''-/ / ,-,

Other Hazardous Substance(s) and/or Condition(s) Anticipated:e c2-',- !-i
/?_'T tJ.-/1 , /7.z.-i

TOPICS DISCUSSED:

Physical Hazards: / -

Chemical Hazards: ____
Radiation Hazards:/,
Personal Protective Clothing/Equipment:

Emergency Procedures: ______

Specific Individual Responsibilities:
Decontamination Procedures: v

Special Site Considerations:

Checklist

Emergency information reviewed by ALL team members? V7
Route to nearest hospital known by ALL team members? _____

Site safety plan on site and readily available to ALL team mem)ers? V'

Copy(ies) of appropriate licensing/certification available?

Signatures of those present:

q7/ >b c?g-z--i
4'/ /t_,'____' __7•

—

/5S'<
,f •''?



CEO-MARINE INC.
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HAZARDOUS & TOXIC MATERIALS PLAN
SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Suey. Carswell AFB (fuels)
Site Location: Carswell Air Force Base. Fort Worth, Texas

Date: ________________ Tinier O Location of review:

PROJECT NUMBER: 1114-055

GM! Representative(s): -

Client Representative(s):

__7_____

Meeting Conducted by:

Meeting Objective(s): —

Chemicals Anticipated: BTEX and
Other Hazardous Substance(s) and/o

ICE (and derivatives)
r Condition(s) Anticipated:

TOPICS D!SCtJSSED:

Physical Hazards
Chemical Hazards
Radiation Hazards ___________

Personal Protective CIoUiingJE9iipment
Emergency Procedures /
Specific Individual Responsibilities
Decontanunation Procedures /'
Special Site Considerations _________

Checklist

Emergency information reviewed by ALL team members?

Route to nearest hospita[ known by ALL team members?
Site safety plan on site and readily available to ALL team meythers?

Copy(ies) of appropriate licensing/certification available?

Signatures thoe prCsent:

4i/ *'LI.
A..C- fhJ. /, /

/

7- V



GEO-MARINE INC.
HAZARDOUS & TOXIC MATERIALS PLAN

SITE SAFETY REVIEW

PROJECT NAME: Phase I - Groundwater Survey, Carswell AFB (fuels') PROJECT NUMJ3ER: 1114-055

Site Location: Caiswell Air Force Base. Port Worth. Texas

Date: /O/.2.,,/q'/ Time: __________ Locationofreview: _____ _____________

GM! Representative(s): '7y C. i3'tJi. ____________________

Client Representative(s): .J4

Meeting Conducted by:

Meeting Objective(s): 1Z.rg. /flz7A/r ,,

Chemicals Anticipated: OTEX and TCE (and derivatives)
Other Hazardous Substance(s) andior Condition(s) Anticipated:

TOPICS DISCUSSED: /
Physical Hazards /
Chemical Hazards __________
Radiation Hazards I'
Personal Protective Clothing/E,quipment
Emergency Procedures V

Specific Individual Responsibilities /
Decontamination Procedures //
Special Site Considerations __________

Checklist /
Emergency information reviewed by ALL team members? 7/
Route to nearest hospital known by ALL team members? —
Site safety plan on site and readily available to ALL team m7'ibers? —

Copy(ies) of appropriate licensing/certification available?
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